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TEXACO URSA OIL 


Let Thomas Cooper, Chief Engineer of the 
Weatherford, Texas, municipal power plant, tell 


the record of this Texaco-lubricated engine in his 

own words: 
“We installed this Fairbanks-Morse, 10-cyl- 
inder, 2,000 h.p. engine in December, 1948 
and operated it as a Diesel for 7,446 hours. 
It was converted to dual-fuel operation in 
March, 1951 and has run more than 5,000 
hours since then. 
“We have disassembled the engine once each 
year for inspection — the last date being 
February, 1952. Average cylinder wear was 
less than .001” per thousand hours, and no 
bearing wear at all could be detected. Origi- 
nal rings are still in use. Engine was very 
clean. 


TUNE IN: 
Tuesday nights 
on television 
the TEXACO STAR THEATER 
starring MILTON BERLE 


See newspaper for 


time and station 
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“We give the Texaco Ursa Oil used for lubri- 
cation a large share of the credit for this 
record and for keeping our maintenance 
costs low.” 

Similarly fine results follow wherever Texaco 
Ursa Oil is used, whether in Diesel, gas or dual- 
fuel engines. There is a complete line of these 
famous oils, approved by leading engine builders 
and used by operators everywhere. In fact — 

For over 15 years, more stationary Diesel b.p. 
in the U.S. has been lubricated with Texaco 
than with any other brand. 

A Texaco Lubrication Engineer will gladly give 
you full details. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 
States, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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SERVICE 
ORGANIZATION 


FUEL INJECTION EQUIPMENT 


DIRECTORY OF SERVICE STATIONS IN U. S. A. 


ARIZONA 
Phoenix, Charlie C. Jones Battery & Elec. Co., 
300-322 West Jefferson St. 
CALIFORNIA 
Los Angeles 21, Magnete Sales & Service Co., 
75\ Towne Ave. 
Sacramento 1, Langner & Rifkin, 1116 Fifth Street 
San Diego |, Magneto Sales & Service Co., 1254 
Kettner Bivd. 
San Francisco 3, Furrer & Uster, Inc., 225—7th St. 
San Francisco 3, H. G. Makelim Magneto Repair 
Co., 1583 Howard Street 
Wilmington, Diesel Control Corporation, 218 
North Marine Ave. 
COLORADO 
Denver 3, Central Supply Co., 1171 Lincoln Street 
FLORIDA 
Jacksonville 1, Spencer Electric Co., Inc., 40 West 
Beover Street 
Miami 36, Florida Diesel Service Co., 1930 North 
Miami Ave. 
GEORGIA 
Atlanta 3, Auto Electric & Magneto Co., 477 
Spring Street, N. W. 
ILLINOIS 
Chicago 16, Illinois Auto Electric Co., 2011—37 
Indiana Ave. 
Rock Island, Lohse Automotive Service, Inc., 430 
North Capitol Ave. 
INDIANA 
Indianapolis, Gulling Auto Electric Inc., 450 North 
Capital Ave. 
IOWA 
Cedor Rapids, Edwards Carburetor & Electric 
Co., 209 Seventh St., S. E. 
Des Moines 9, Electrical Service & Sales Co., 
1313 Walnvt Street 
LOUISIANA 
New Orteans 13, John M. Walton, Inc., 1050 
Carondelet Street 
Shreveport, Vaughan Tractor & Auto Parts Co., 
224 Airport Drive 


MARYLAND 
Baltimore 1, Parks & Hull Automotive Corp., 1033 
Cathedral Street 
MASSACHUSETTS 
Boston 15, W. J. Conneli Co., 121 Brookline Ave. 


MICHIGAN 
Detroit 2, Knorr-Maynard, Inc., 5743 Woodward 
Ave. 
MINNESOTA 
Minneapolis 2, Reinhard Bros. Co., Inc., 11 South 
9th Street 
MISSOURI 
Kansas City 8, Electrical & Magneto Service, Inc., 
2538 Grand Ave. 
St. Louis 23, Diesel Fuel Injection Service Co., 
9331 South Broadway 
NEBRASKA 
Omaha 2, Carl A. Anderson, Inc., 16th and Jones 
Street 
NEW JERSEY 
Newark 2, Tire Trading Co., 239 Halsey Street 
NEW YORK 
Brooklyn 16, E. A. Wildermuth, Inc., 1102 Atlantic 
Ave. 
Brooklyn 32, A & D Diesel Service, Inc., 677 
Fourth Ave. 
Buffalo 8, Hettrich Electric Service, 1032 Ellicott 
Street 
Syracuse 4, F. A. Crossman, Inc., 943 Genesee 
Street 
Troy, Ehrlich Electric Service Inc., 200 Fourth 
Street 
OHIO 
Cleveland 14, Cleveland Ignition Co., 1301 Su- 
perior Ave., N. E. 
OKLAHOMA 
Tulsa 3, Magneto Ignition Co., 701 West 5th 
Street 
OREGON 
Portland 14, Automotive Products, Inc., 1700 
Southeast Grand Ave. 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK 


PENNSYLVANIA 
Philadelphia 32, J. W. Parkin, Jr., 2251 North 
Broad Street 
Pittsburgh 13, Automotive Ignition Co., 6358 
Penn Ave. 


TENNESSEE 
Memphis 4, Automotive Electric Service Co., 982 
Linden Ave. 


TEXAS 

Dallas 1, Beard & Stone Electric Co., 3909 Live 
Oak St. * 

El Paso, Oakes Battery & Electric Co., 423 Texas 
Street 

Houston 1, Beard & Stone Electric Co., Milam at 
Polk Street 

Houston 11, Magneto & Diesel Injector Service, 
6931 Navigation Blvd. 

Odessa, Electric Service & Supply, 1601 North 
Grant Street 


VIRGINIA 
Norfolk, Diesel Injection Sales & Service, 808 
Union Street 
Richmond 20, Charlies H. Woodward Electric Co., 
709 Broad Street 


WASHINGTON 
Seattle 1, Seattle Injector Co., 2706—2nd Ave. 
Seattle 14, Sunset Electric Co., 300 Westlake, 
North 
Spokane 8, Sunset Electric Co., North 703 Divi- 
sion St. 
WISCONSIN 
Milwaukee 2, Wisconsin Magneto Co., 918 North 
Broadway 
CANADA 
Quebec— Montreal—International Electric Co., 
1037 Bleury St. 
British Columbia — Vancouver 
Service, Ltd., 126 Gore Ave. 
Newfoundland — St. John’s— A. H. Murray & Co., 
Ltd. 


Magneto Sales & 


ALASKA, Ter. of 
Anchorage, Reeve Alaska Airmotive, Merrill Field, 
P.O. Box 1160 


AVIATION CORPORATION 


Western Office: 582 Market Street. San Francisco 4, California « Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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Power Equation 


Balancing the many elements of power requirements—against 
cost—is a major problem facing all manufacturers today. 
Failure to solve this complex equation can mean the dif- 
ference between profit and loss. 


FAIRBANKS-MORSE DIESELS 
CAN HELP SOLVE YOUR 


But, is there a solution in Your Plant? 


Look at this partial list of Fairbanks-Morse Diesel advan- 
tages and see. F-M in-plant power economically adds to 
current capacity as load increases ... eliminates purchasing 
power at rates based on high peak demand values. Improved 
power factor. Better current characteristics. Flexibility. 
Economy. These are a few of the factors that can put your 
power equation in balance. 


If you want the answer to your power equation, write us 
today outlining your needs. Fairbanks-Morse engineering 
can give you a proved answer . . . based on over 50 years’ 
experience in industrial and municipal power generation. 
Fairbanks, Morse & Co., Chicago 5, IIl. 


A) FAIRBANKS-MORSE 


a name worth remembering when you want the best 





DIESEL AND DUAL FUEL ENGINES + DIESEL LOCOMOTIVES ~- ELECTRICAL 
MACHINERY + PUMPS + SCALES + RAIL CARS - MAGNETOS - FARM MACHINERY 
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Put Your Power Costs 
and Performance 


in Order 


1 Handle Peak Demand . .. re- 
duce peak demand volves for 
lower purchased power cost, 


Raise Power Factor . . . "ins 
plant’’ generator can elimi- 
nate power factor penalties. 


Emergency Power .. . insur- 
ance against lost production, 
damage due to line failures: 


Handle Surge Loads . . . that 
may now be affecting current 
characteristics of entire plant, 


Plant Expansion . . . need not 
be restricted due te lack—or 
expense—of ample power, | 


Useful Heat. . . lube ‘oil, 
water and exhaust heat can 
cut drying and heating costs, 


Chemical Value . . . exhaust 
gases are high in nitrogen— 
available for economical fix- 
ation of nitrates, ammonia. 


insurance Advantage .. . of 
diese! over gasoline engine, 
for example, will soon pay 
for installation. 


No Weather Worries . . . ice, 
snow, sleet, wind storms can't 
stop plant operations. 


Handle increasing Load... . 
“in-plant” power economi- 
cally adds to current capacity 
as load increases. 


Fuel Economy .. . use diesel 
oil, natural gas or sewage 
gas for added economy. 


Remote Locations .. . dis- 
tance from transmission lines 
needn't curtail planned plant 
expansions. 


Com Power ... Fair- 
banks-Morse engines give 
you more power per foot of 
floor space, more power on 
present foundation. 


Minimum Attendance .. . 
Fairbanks-Morse “in-plant” 
generating sets require mini- 
mum supervision and mair 
tenance. 


Save Cost... of running in 
new line where present trans- 
formers and power lines are 
already loaded. 

rs 














Make LINK-BELT your headquarters — 
for diesel drives 
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For Conversion 


lo utilize the best features of each type chain in converting this 
steam Operated locomotive crane to a dieselized unit, the primary 
drive uses Link-Belt Silverstreak Silent Chain and the secondary 
drive uses Precision Steel Roller Chain. Also shown, both above 
and at right, Link-Belte Roller Bearing Pillow Blocks 


Get the right chain for 
your requirements from the 
complete LINK-BELT line 


Whether it's one of the applications shown here 
—or any other drive job — you'll find it pays to 
call in a Link-Belt power transmission engineer. 
Working with a complete line and backed by 
Link-Belt’s broad experience, he can recommend 
the one drive that best meets your exact require- 
ments. For engineering assistance, call the Link- 


Belt office near you. 


LINK<@-BELT 


4 5 
CHAIN DRIVES 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Phila- 
delphia 40, Atlanta, Houston 1, Minneapolis 5, San Fran- 
cisco 24, Los Angeles 43, Seattle 4, Toronto 8, Springs 
(South Africa), Sydney (Australia). Offices, factory branch 
stores and distributors in principal cities. 12,796 


¢ 


‘ Yon 


8 jj TH 
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TLL 
To increase flexibility and portability and to speed delivery, 
many operators today use two or more smaller diesel engines 
instead of one larger engine of comparable hp. The application 
above uses Link-Belt Silverstreak Silent Chain to connect four 
175 hp engines to the common generator drive shaft. Below 
Link-Belt Roller Chain drives used for twinning engines. A 
series of six engines drives Ideco No. 711 oilwell drilling rig 
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THE FULL LINE OF 
PICKERING GOVERNORS 
IS AVAILABLE 

FOR PROMPT DELIVERY 


Right—Airplane riew 
of the modern 
Pickering Governor 
Co. plant. 


3200 Class 


Hydraulic Governor 


2200 Class 
Mechanical 
Governor 


The Pickering Governor Co. is now manu- 

facturing a complete line of Speed Gov- 

ernors including Ball Ranger. Mechanica! 

and Hydraulic speed regulator types for 2600 Class 
Steam, Gas and Diesel engines and Tur- Mechanical Governor 
bines. Emphasis is placed on prompt serv- 

ice and further development of these fine 

governors also research on Electric type 

governors. 


For complete research and design engineer- 
ing cooperation on Governor problems, 
write 


THE PICKERING GOVERNOR CO. 
cee TATE Art ome. © “\ \ Ga at | ROUTE 17-— SOUTH OF ROUTE 4 
affiliated 


PARAMUS—NEW JERSEY 
with Phone HUbbord 7-1600 


BUEHLER INC. GF ———.... 
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THIS IS THE DIES 


for any job from 32 H.P. up 


When it comes to pulling power—and that means paying power in tractors, 
tugs and tillers as well as trucks—the General Motors 2-cycle Diesel is in 
a class by itself. 
This engine’s high torque output and rapid acceleration enable GM Diesel 
powered equipment to outpull and outwork other machines in applications 
from 32 H.P. up. 


Producing power at every piston downstroke, instead of every other down- 
stroke as do 4-cycle Diesels, the GM Diesel is smoother running, faster 
accelerating and more powerful for its size. It fits in approximately the same 
space as industrial gasoline engines of comparable horsepower— and produces 


more power from less fuel! 


Ask your GM Diesel distributor to tell you how this Diesel can step up your 
production and cut your costs on mobile, portable or stationary installations. 
Single Engines ...32t0 275 H.P. Multiple Unita Upto 840 H.P. 


DETROIT DIESEL (@ 


ENGI N Ee DIVISION GENERAL MOTORS 


GENERAL MOTORS «+ DETROIT 28, MICHIGAN DIESEL 
POWER 














FOR TILLERS 
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check 
diesel 


performance 


Tata 


If you want the best from your diesels—minimum fuel con- 
sumption per horsepower and long service uninterrupted by 


breakdowns— watch your exhaust temperatures! 


That's the way to get advance warning against trouble 
from preignition, detonation, overloading, or breakdown of 


lubrication, etc. 


Alnor Exhaust Pyrometers give you this protection with 
constant, instant checking of individual cylinder exhaust gas 
temperatures. Modern design and rugged construction assure 
accurate, reliable service on any installation — stationary, 


portable or marine—under the severest operating conditions. 


Low in cost, easy to install on new engines or old, Alnor 
Exhaust Pyrometers can bring you increased operating ef- 
ficiency and economy . . . reduced engine maintenance ex- 
pense. Ask your Alnor Representative to assist you in selecting 


the right pyrometer and thermocouples for your installation. 


Type RT switchboard type multipoint pyrom- 
eter for either surface or flush mounting ... 
conduit wiring at back or bottom of case. 
Equipped with automatic cold end compensa- 
tor. Switch capacities for 8, 17 or 31 circuits. 


Type BZ, a rugged, accu- 
rate multipoint pyrometer 
in water-tight, dust-tight 
and fume-proof case. Can 
be mounted on switch- 
board, wall, bracket, or 
directly on engine. Switch 
capacity of 8 or 17 circuits. 


Type FAX, compact in size, moderate in cost. 
Rugged construction withstands vibration even 
when directly mounted on engine. Splash-proof, 
dust-proof switchboard or flush mounting, with 
switch capacity from 2 to 16 circuits. 


Send for your Alnor Exhaust Pyrometer Bulletin today! 





PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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ILLINOIS TESTING LABORATORIES, INC. 

Room 507, 420 N. LaSalle Street 

Chicago 10, Illinois 

Gentlemen: Please send me a copy of Bulletin 4257 
Please have an Alnor representotive call 


Name. . 
Company Nome 
Address 


City. . 





HERE'S WHY ENGINEERS SELECT 
YOUNG HEAT EXCHANGERS 


. . SPECIAL BAFFLES 

ULL-FLOW OPENING 20% segmented boffies 
Designed for minimum spaced for maximum heat 

CORROSION.-RESISTANT drop in pressure. transfer with minimum 

Tubes and tube sheet brazed drop in pressure 

SMOOTH FLOW BONNET nto casting. Means 10% 

Distributes fluid with mini nore surface for given shell 

mum turbulence to tubes and tube diameter. 

One of two-pass bonnets 

available. 


STURDY BRACKET 


Made of heavy gauge steei 
adjustable for instalia- 
tion in any location 


PRECISION BUILT 
Baffles manufactured to 
close tolerance. Clear 
ance between boffies ond 
tubes, baffle and shell, 
held ¢ i — 
SHELL AND TUBES sais & eat om 
QUALITY GASKET Diameter and length of ciency. 
Made of high grade, shell and tubes varied 
heat-resistant material to suit heat transfer re- 
FULL-FLOW OPENINGS eliminates by-pass quirements. 
Designed for minimum pres- ing of fluid and prevents 
sure drop. leakage 





Ilustration shows exploded 


view of Young Type “F" two- FOUR STANDARDIZED 


pass, sheli-and-tube Heat Ex- 


changer with fixed tube bundle. T Y Pp —E 5 A Vv A | LA B L b 


COMPACT UNITS .. . PRECISION 
MANUFACTURED .. . STANDARD 
DESIGN . . . QUICK DELIVERY 


Young standardized Heat Exchangers, recognized for 
their compactness in design, provide maximum heat TYPE “"F* 

transfer per unit volume of available space with Single poss. . . 

minimum weight. They are used for any kind of fluid ey Se mk wee * 
to fluid cooling. Single or multi-pass units—fixed tube 

bundle Type “F” and removable tube bundle Type 
“R”—are available in ferrous and non-ferrous metals 
and complete range of sizes. Type “F” units are ship- 
ped from stock, and Type “R” units are available for 
quick delivery. Write for catalogs 1049 and 1149. 


Two poss... 
tube bundle... i 
48 stock models. 


models. 


Heat Transfer Products for Automo- 
tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry. 


RADIATOR COMPANY 


Dept. 412-K * RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 
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THE BEST 
YOU CAN GIVE YOUR ENGINE 


The De Laval “Puri-Filter” enables 
the diesel operator to combine the ad- 
vantages of purifying diesel lubricating 
oil by centrifugal force and by positive 
filtration. The centrifuge removes most 
of the solid impurities and all water, 
and the filters complete the cleaning 
operation and also restore the color. 

The De Laval “Puri-Filter” is a com- 
bination of the De Laval “Uni-Matic” 
Oil Purifier and Fram Filcron Filters. 


INSURANCE 


The unit is supplied complete with dirty- 
oil and clean-oil pumps, and is piped 
ready to operate. Electrical controls are 
provided, and all parts are compactly 
mounted on a sturdy metal base. 


With the De Laval “Puri-Filter,” 
diesel lubricating oil can be maintained 
truly clean and dry—the maximum in 
protection for any engine! 


Ask for Bulletin DL-1. 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


THE DE LAVAL SEPARATOR COMPANY \ 
Poughkeepsie, New York 427 Randolph St., Chicago 6 + 


® FOR DIESEL LUBRICATING OIL ® 
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OIL PURIFIERS 





/ 65, 0 0 hours of service 


mpleted by 2S Alco Diesels 
co 


at UY, 8/2 % ayailability 


for Gulf Refining Company 


‘Twenty-two years ago, Gulf Refining Company installed 
28 Aleo Diesel Engines on its new, 700-mile Tulsa-to- 
Spencerville Junction pipeline. ‘Today, those 28 Alco 
Diesels have completed more than 165,000 hours of 
service and are operating at 98'o°> availability. And 
since L941, when the output of the line was greatly 
increased, they have been in actual service an average 
of 97%o of the time, 


Pumping station superintendents throughout the United 
States and Canada specify Aleo Standardized Diesels 
because of this kind of proved dependability ——and 


because of these economy features: 


1d Compactness for lower construction costs 
e Higher Engine Efficiency —for lower fuel costs 
@ Medium Speed —for lower auxiliary equipment costs 


@ Flexible Power Range —for lower expansion costs 


For the complete story on Aleo Diesel Iingines, contact iia Si ela " 1 aca oe Biri, ee me ee a ee 


é 9 mY rere <a r ttn . : 
el z 


your nearest American Locomotive Company Sales Office. 
You will find them in New York, Beaumont, Chicago, 


Cleveland, Houston. Kansas City, San Francisco, | AMERICAN LOCOMOTIVE COMPANY 


Schenectady and St. Louis. 
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\ AC GENERATORS 
| 20 KW through 150 KW at 1200 RPM 
20 KW through 200 KW at 1800 RPM 


GENERATORS ds © 


Delco generators supply dependable power 
—where and when you need it. 

The power range of Delco generators 

for Diesel-driven stand-by and portable 
power plants is from 20 KW through 

200 KW, AC and DC, 1200 and 1800 RPM. 





When businesses such as hospitals, public 
buildings, factories, construction jobs, 
circuses and carnivals need independ- 

ent power within these limits, the 

choice is frequently a Delco gen- 

erator, Diesel-driven. 


DAYTON OHIO 


DC GENERATORS 


20 KW through 90 KW at 1800 RPM 
20 KW through 75 KW at 1500 RPM 


DELCO PRODUCTS 20 KW through 60 KW at 1200 RPM 


Division of General Motors Corporation, Dayton, Ohio 


SALES OFFICES: Atlanta « Chicago * Cincinnati + Cleveland + Dallas + Detroit Hartford * Philadelphia * St. Lovis * San Francisco 
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Gets them going...with power fo spare 


LOW DEPRECIATION due to their extra long life. 


RUGGED CONSTRUCTION for rough usage in 
hard service. 


You can always count on Exide Diesel-Starting 
Batteries. They’re built specifically for the job 
... built to meet your most exacting diesel- 
battery needs. Their mighty starting power is 
proved daily by tough and rugged laboratory 
tests that never cease...by constant field 
checking ... by reports of builders and users 
of diesel-powered equipment of every kind. In 
Exide Diesel-Starting Batteries you get: 


QUICK BREAKAWAY and fast acceleration of 


engine to firing speed. 


LOW COSTS of operation and maintenance. 


Use Exide Diesel-Starting Batteries for all 
heavy-duty services—in buses, trucks, tractors, 
off-the-highway equipment, ships, power plants, 
diesel-electric locomotives. 

THE ELECTRIC STORAGE BATTERY COMPANY 


Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 


WHEN IT’S AN EXi0@ YOUR DIESELS START 


“Exide” Reg. Trade-mark U.S. Pat. Og 


1888 ...DEPENDABLE BATTERIES FOR 64 YEARS...1952 
14 October, 1952 





...trucker extraordinary, uses 
Cities Service “C” Series Oil 
in year round operation. 


CITIES 


SERVICE 


Quality 
Petroleum Products 


HIS OWN SERVICEMAN ON LONG, LONELY HAULS Besides driving. 
Herda handles all the jobs of truck maintenance on the road . 
everything from changing tires to checking the oil. During the 
summer when temperatures soar up over a hundred, “C” 300 
Series SAE 30 gives him the long motor oil mileage and compiete 
engine protection he must nave. 


Diesel Power and Diesel Transportation 


FROM DULUTH, MINN. TO FAIRBANKS, 
ALASKA... 7000 MILES ROUND TRIP 
PER MONTH ... IN TEMPERATURES RANG 
ING FROM 100 ABOVE TO 70 BELOW 


SAYS ALBERT HERDA...“Hauling everything from beer to eggs... 
across every kind of country...through every kind of weather 
I've used Cities Service “C™ Series oils and have had the best of 
luck. I heartily recommend Cities Service Oils for 
rugged service as well as the ordinary job.” 


unusually 


BLOWTORCH HEATS CAB IN ALASKA COLD Bir 


to heat cab in extreme cold. Blowtorch 


bus heater not enough 
umed at feet does job 
Under such tough operating conditions, Herda depends on “€ 

300 Series SAI 
tection. High quality Cities Service Products can serve best in your 


10 to give complete lubrication and engine pro 


operation too 


15 
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- « » this HAMILTON unit will bring 
economical power to Decatur, Ind. 








To ensure low power rates for towns- 
people, this 12-cylinder Hamilton 
diesel will soon go into service in 
Decatur, Ind. Over 60 feet long, it will 
be one of the largest single-acting 
units ever erected in this country. 

Designed to produce 5,880 hp, this 
big 2114 x 271% engine will give a net 
output of 3,810 kw. Unusual efficiency 
features—plus use of inexpensive 
Bunker C fuel oil—will give /ow oper- 
ating costs. 


SQUISH ACTION! There’s a rea- 
son for this economy. In a Hamilton 
diesel, an exclusive rotary valve, an 
annular wall chamber and a semi- 
hemispherical combustion chamber 
trap 40°% more air in the cylinder. 

This extra air is squished into the 
fuel spray cone just as the cylinder 
approaches top dead-center. There's 
complete, efficient combustion—more 
power—less engine wear—less main- 
tenance—cleaner, cooler exhaust. 


WRITE TODAY! Remember there's a conservatively rated 
Hamilton or Baldwin-De La Vergne diesel for virtually any job 


in the slow and medium-speed range from 550 to 6860 hp. hn 


October, 1952 


Hamilton Division « Hamilton, Ohio 
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PRODUCT TO MEET THE 


CHANGING NEEDS OF INDUSTRY 


Keeping step with the dynamic movement of 
American business, Burgess-Manning has de- 
signed a versatile line of standard Snubbers. 
These Snubbers are designed to effectively re- 
duce noise to the required noise level... AND 

. perform these additional functions: waste 
heat utilization, spark arresting, surge control, 
air cleaning, and water separation. 

These standard Snubbers are available to 
meet the exacting noise reduction and special 
functional requirements of your Diesel and gas 
engines, jets, turbines, blowers, compressors, 
and vacuum pumps. 

Burgess-Manning engineers have extensive 
experience in solving many noise problems on 
special applications for which standard lines 
are modified. 

Our broad line of standard and special 
Snubbers allows us to recommend the most 
suitable unit for your specific application. 


Burgess-Man- 
ning Snubbers 
installed at a 
power plant in 
Goodland, 
Kansas. There 
isa Burgess- 
Manning 
Snubber for 
every engine 
exhaust and 
compressor in- 
take noise 
problem. 


a , 





NOISE 
REDUCTION 


plus waste heat 
utilization Snubbers 





NOISE 
REDUCTION 


plus spark 


arresting Snubbers 





NOISE 
REDUCTION 


plus surge 
control Snubbers 





NOISE 
REDUCTION 


plus air 
cleaning Snubbers 





NOISE 
REDUCTION 


plus water 
separating Snubbers 


BURGESS-MANNING COMPANY 


749-B East Park Avenue 
Chicago, Illinois LIBERTYVILLE, ILLINOIS Dallas, Texas 
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Cylinder bore wear REDUCED . . 84.6% 

Main bearing wear REDUCED. . 77.9” 

Rod bearing wear REDUCED... 93.3” 

Piston wear REDUCED ........ 78.4” 
with 


FULL-FLOW 


MICRONIC FILTE 


‘THESE ARE THE RESULTS of tests just completed by 
one of the world’s largest automobile and engine ENGINE WEAR-FILTER TESTS 
manufacturers. a nd aun oeatens Commute Te 800 

The purpose of these tests was to determine how 
much the Micronic Full-Flow element reduces wear. 

Running standard gasoline engines under extremely 
adverse conditions, test engineers found that Purolator 
Micronic* Full-Flow filtration was the best of all 
tried . . . far superior to any partial-flow filter. 








(] v0 raree WR vce row rarer 











The secret of this amazing per- able filtration down to microns 
formance is the Purolator* Micronic (0.000039 in.)! 
Filter Element with ten times the Purolator’s Engineering Depart- PURGLATOR PRODUCTS, INC. 
. ‘ . - . 2 's Rahway, New Jersey and Toronto, Ontario, Canada 
filtering area of old-style filters. It is ment will gladly cooperate in help- Raster Gamnds @Mese: 
the only element capable of deliver- ing you adapt super-efficient Purola- Chicago, Detroit, Los Angeles 
ing full-flow rates during its entire tor Micronic Full-Flow filtration to 
service life, with effective, depend- your own requirements. Just write! 


*Reg. U. S. Pat. Of. PUROLATOR 
MICRONIC OIL FILTER 


“FIRST IN THE r FIELD OF FILTERING” 


October, 1952 





or 
~ DIESEL ENGINES 


AIR-COOLED ‘ WATER-COOLED 
From a : 


3 HP. TO 40 HP. 
LOW COST 


POWER UNITS FOR 


MARINE AUXILIARIES 
GENERATORS 

PUMPING EQUIPMENT 
COMPRESSORS 
REFRIGERATION 

OIL FIELD EQUIPMENT 
MINING EQUIPMENT 
AGRICULTURE MACHINERY 








PETTER RUGGED POWER UNITS 


Give you 
Reliability, Low Maintenance Costs et 
and Low Operating Cost 
only 8/10 Cent/HP/Hou prompt delve 


PETTER 


ENGINE Division OF BRUSH ABOE inc. 


EMPIRE STATE BUILDING 
350 5TH AVE. « NEW YORK 1 « NeY 

















CUTTING COSTS 


OF EXHAUST LINES 
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HARD WORKING Enterprise Dual Fuel (460 HP) Diesel Engines in Union Oil Marine Pumping Terminal, Avila, California, depend on American Corrugated 
Steel Hose to absorb stresses set up by vibration and heat 


This American Flexible Steel Hose absorbs 
vibration, prevents line breaks 


Cost of exhaust lines is more than a matter of initial price. It is measured also 
in ease of installation and in service. 
You don’t get ease of installation when you must laboriously match connee- d 
tions with rigid pipe. You don’t get service when you must frequently replace 
flexible lines that fatigue prematurely, fastenings that shear and snap, and 
rigid lines that erack from engine heat and pulsation. 
The cost of exhaust lines is worth the price only when they are flexible and AMERICAN Corrugated Stee! Exhaust Hose is 
tough enough to take vibration, pulsation, and’ extreme temperature variations available in sizes through 16 I.D. 


Flanges to ASA standards or Navy specifications 


for long periods. Such basic toughness is built into American Flexible Steel ! 
} can be supplied. 


Exhaust and Air Intake Hose. Throughout thousands of hours of rugged 
engine operation, it will give uninterrupted service. 

In addition to exhaust and air intake lines, there’s a whole family of ready- 
to-use American Flexible Metal Connectors to help solve potentially troublesome 
piping problems: starting air, circulating water, fuel oil, lubricating oil, ete. 
both on marine and stationary diesel engines. It will pay you to ask us for 
complete literature, 

For original equipment or for replacement, specify American Flexible 
Corrugated Steel Hose. The American Brass Company, American Metal Hose 
Branch, Waterbury 20, Connecticut. In Canada: The Canadian Fairbanks- 
Morse Company, Limited, b2 
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NEW, INFORMATIVE BOOKLET EH-50 ready 


wherever connecfors must move eee soon. Write for copy. Includes data on dimen- 


sions, bending diameters, weights, pressures, etc.; 
also information on fittings, flanges. 


Anstouon FLEXIBLE METAL HOSE AND TUBING 
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his WAS a perfectly good 
copper-lead bearing! 

















a ee, 


If you want to be sure to avoid troubles like that 
pictured above, switch to Gulf Dieselmotive Oil. In 
millions of miles of service, this great oil has proved 
to be noncorrosive to both copper-lead and silver 
bearings. 
There are several good reasons for this kind of 
performance: first, Gulf Dieselmotive Oil is made 
(a) Photograph of surface of copper-lead from a high quality base stock; second, it's 100% 
Diesel engine bearing. (b) Photomicrograph solvent refined; and third, it contains the right com- 
of section through same bearing, showing bination and concentration of additives. As a result, 
loss of lead on the bearing surface after at- ° P . ° ° 
sani tir ‘Sentabalieis diniemenn. Wiis aliens, ale this quality lubricant is not corrosive, even after long 
copper and the gray areas lead. periods of service. 
For further information, write, wire, or phone your 
nearest Gulf office. 


PLAY SAFE WITH GULF DIESELMOTIVE OIL 
—IT'S NON-CORROSIVE 
TO COPPER-LEAD AND SILVER BEARINGS 











GULF OIL CORPORATION 4 GULF REFINING COMPANY 
GULF BUILDING PITTSBURGH 30, PA. 
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Eye-opening fuel fact — 


: 


of fuel oil 
burned in a 
General Motors 
Diesel 
locomotive 


I : 


And here’s another eye opener: A | General Motors Diese! locomotive 


does five to ten times as much work | per gallon of fuel as an oil-burn- 


4 
ing steam locomotive ~~ hauls a freight faster on less fuel! 


TO CONSERVE FUEL AMERICA NEEDS, MORE DIESELS! 


om) 
ELECTRO-MOTIVE DIVISION = Ty 


SE RSRAy MOTORS way 


October, 1452 











MONMOUTH Jirst with the finest 


A nickel dam 
gives 


CLEVITE* 77 
longer life 


HE Clevite 77 is a tri-metal engine bear- 

ing made especially for severe service 
conditions. Its long life is due in part to a 
nickel barrier—or dam—which maintains the 
corrosion resistance of the bearing surface 
layer. This nickel dam is an exclusive feature 
of Clevite 77 bearings—developed by CGB 
engineers and fully patented by the company, 
it cannot be duplicated. 

Comparative results prove the Clevite 77 
gives unequalled service life in engines sub- 
ject to overloading, lugging, overspeeding 
and continuous heavy-duty operation. Truck 
and bus owners, race car drivers and con- 
tractors operating heavy off-highway equip- 
ment report the Clevite 77 gives superior 
service life and saves money because it re- 
duces the down time of costly equipment. 


Sold for replacement use under our Mon- 
mouth Brand, Clevite 77 bearings should be 
used only where engine manufacturers’ speci- 
fications call for Clevite 77—the bearing with 
the nickel dam. 


@The words Monmouth, Clevite and Micro are regis- 
tered trade marke of The Cleveland Graphite Bronze Co 


THE CLEVELAND 


CGB FIRSTS: The development of continuous strip casting, 1929—thinwall babbitt lined steel-backed bushings, 1931—continuous casting of copper lead on 
steel strip, 1934—tri-meta] bearings, 1938—Micro* Bearings, 1939—Clevite 77, 1944—and others which have helped to revolutionize the lined bearing industry 
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Diesel Lubricants 
cut consumption, 


keep engines cleaner... 
Now Bou, MC, light ud 


One of the most efficiently run light plants in the country is located in New Bern, North Carolina. 

Six 1000 K.W. diesel units, expertly maintained and serviced, provide this pleasant community with 
electrical power. 

W. B. Bartling, Director Public Utilities, says, “Since the opening of this modern plant in 1947, 
Sinclair RUBILENE” Diesel Lubricating Oil has been the principal oil used. For a short period of 

time, two prominent competitive brands were tried. However, the daily log and oil 

samples taken from the engines showed the merits of 

Sinclair over the other two — cleaner engines and less SINCLAIR 


oil consumption.” 

ola ; DIESEL LUBRICANTS 
As a result, this plant now uses Sinclair exclusively. 
For more details about Sinclair Diesel Lubricants — S@VC wear and replacement. 


and what they can do for you — phone or write your local Sinclair representative or 
write to Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 
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Las Animas power plant picks 


AIR-MAZE oil-bath filters 
to protect Nordberg diesel 


O GIVE ITS NORDBERG 4-CYCLE, 8-cylinder diesel 
ae greatest protection against airborne dust, Las 
Animas Light and Power Company of Colorado equipped 
the air intakes with Air-Maze oil-bath air filters. 

Air-Maze oil-bath filters scrub intake air in a pool of 
oil. An oil-washed screen filter traps any remaining dust, 
passing only clean, oil-free air. Abrasive dust and dirt 
can't get through to damage polished engine parts. 
The engine runs smoother, wear is reduced, overhaul 
periods lengthened. 

Air-Maze oil-bath filters are available with either top 
or bottom outlets, with or without relief valves or back- 
fire valves. They are quickly serviced by draining dirty 
oil and refilling, yet can be completely disassembled 
when desired. And because Air-Maze oil-bath filters are 
more compact, you save on space. 

Thousands of Air-Maze installations are delivering 


clean air to America’s diesels. Leading diesel engine 
manufacturers specify them for the products they build. 
For full information on the hundreds of filter types and 
sizes engineered by Air-Maze, write the Air-Maze Corpo- 
ration, Cleveland 5, Ohio. 





PARTIAL LIST OF DIESEL ENGINE MANUFACTURERS 
USING AIR-MAZE FILTERS 


Fairbanks-Morse Company 

Nordberg Manufacturing Company 
Cooper-Bessemer Corporation 
Baldwin-Lima-Hamilton Corporation 
Enterprise Div., General Metals Corporation 
National Supply Co. 

Worthington Corporation 











The biggest names in diesels are protected by Air-Maze filters 


AIR FILTERS 


LIQUID FILTERS 





SILENCERS 
SPARK ARRESTERS 
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THE FILTER ENGINEERS 


OIL SEPARATORS 
GREASE FILTERS 
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“/ WATCHING FOR 


Molt 


INSURES SMOOTH 
PERFORMANCE 

OF ENTERPRISE 
STATIONARY DIESELS 


Vibration at critical speeds can lead to broken 
shafts, damaged gears and costly engine fail- 
ure. To check these forces and insure smooth- 
est engine operation, ENTERPRISE DIESELS 
are performance-tested by highly sensitive 
electronic instruments. 


Thorough testing by means of the ; : : 
oscillograph and other scientific specify quality-built ENTERPRISE DIESELS— 


For the finest in dependable stationary power, 


instruments, means long engine 


life—free from vibration troubles. the choice of power experts. Models from 68 


to 2056 HP, generator sets to 1402 KW. 3, 4, 
6 and 8 cylinders, normally aspirated and 
turbocharged. 


Write for free copy of ‘Taking The Mystery 
out of Torsional Vibration,” Bulletin ES-B7. 


Poe No ee enterprise 
A Substdiaryet Ganerel Metals Corperatien at pen oA 2 E 


18th & Florida St¥eete, Sen Francisco 10, California 


BOSTON ¢ CHICAGO « FORT WORTH A KANSAS CITY © LOS ANGELES « NEW ORLEANS 
NEW YORK © SAN DIEGO ¢« SEATTLE ¢ ST. LOUIS *« WASHINGTON, 0.C. 
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FOR KAISER OR FOR YOU 


builds a diesel cooler thats right! 





, 


\ - 


Here is an installation of TRANE Dry-Type Fluid Coolers at 
the Kaiser Chalmette plant. If vou have a diesel jacket water 
or lube oil cooling job, contact your nearest TRANE sales 
office for more information on TRANE Fluid Coolers 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING 
AND AIR CONDITIONING EQUIPMENT 


Diesel Power and Diesel Transportation 


Nearly 240,000,000 BTU Per Hewr are removed 
by TRANE Dry-Type fluid coolers from lube oil 
and jacket water at the new Kaiser Chalmette, 
La. aluminum plant. There are eighty 1,820 hp 
gas engines——and a TRANE Fluid Cooler for each 
engine, 

What are your diesel cooling needs” A fraction 
of the Kaiser requirements”? Or greater’? You can 
get the cooling you need from the complete 
TRANE line of fluid coolers. Consider these ad 
vantages: 


5 Advantages Of 
TRANE Closed-System Air Cooling 


1. Ne Water Problems  ‘There’s no fouling, so 
there’s no water treating problems, no expensive 
cooling tower maintenance. Air does the vooling! 


2. Many Sizes — Choose from 22 standard sizes 
of TRANE Dry-Type Fluid Coolers. Special sizes 
if necessary. 


3. Rugged Construction Strong framework. 
Famous TRANE fin-and-tube extended surface 
coils. 


4. Lew Horsepower Requirements ‘The com- 
bination of plate type fins and carefully engi- 
neered fans and plenum chambers means power 
savings worth hundreds of dollars a year. Adjust- 
able fan pitch and variable speed on many models. 


5. Easy Maintenance — Removable header cover 
plates. Tubes easily cleaned. Motors accessible. 


—— 


Le 


Series EC, horizontal 
TRANE Dry-T ype Fluid 
Coolers. Fourteen sizes 
fan diameter from 18 
to 120”. 


Series GC, giant verti- 
cal TRANE Fluid Cool 
ers. Eight sizes: fan 
diameters from 72” to 
144”. 





ene 
f For over 41 years Auto-Lite has been 
OF proven epen d | | building complete electrical systems for the 
_ makers of many of America’s finest cars, 
trucks and tractors. It is this experience that 
makes possible the outstanding depend- 
ability achieved in Auto-Lite Diesel Equip- 
ment—from generators to voltage controls— 
from batteries to starters. This unfailing 
reliability in service has helped to make 
Auto-Lite the world’s largest independent 
\euiatieiadl manufacturer of automotive electrical 
equipment. If you have a particular diesel 
problem, Auto-Lite invites you to write to 


THE ELECTRIC AUTO-LITE COMPANY 
Toledo 1, Ohio Sarnia, Ontario 























STARTERS 
BATTERIES 
GENERATORS 


Tune in “SUSPENSE!"".. . 
CBS Radio Mondays . . . CBS Television Tuesdays 
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“Tycol Diesel Oils 
give smooth performance... 


Absolutely correct! Tycol Diesel Oils are a must for 
satisfactory lubrication. Their degree of refinement their 
service endurance — and their high stability 

mark them outstanding. 
Tycol Diesel Oils have more than proved themselves after 
years of operation in Diesels of every description and in 
all types of service... from high-speed units for industrial, 
railway and marine uses where a heavy-duty 
or detergent oil is necessary to low-speed Diesels where a 
non-additive lubricant can be used. Yes, sir, 

there is a Tycol Diese! Oil scientifically engineered for every 


Diesel application — engineered to do the job better... 


at lower cost. 
Your nearby Tide Water Associated office will be glad to 
give you complete information. Wire or phone today. 


SEND FOR A FREE COPY OF ‘’TIDE WATER ASSOCIATED LUBRICANIA” 
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INDUSTRIAL 
LUBRICANTS 


Boston * Charlotte, N. C. © Pittsburgh 
Philadelphia * Chicago * Detroit 
Tulsa * Cieveland + San Francisco 


TIDE WATER 
wae associaten 
OIL COMPANY 


17 BATTERY PLACE. NEW YORK 4, 8.¥ 





Diesel Engine Valves, 
Bolts, and Studs 


> a 








IHMIMHIAN tc 





Produced to meet the 
exacting requirements of 
Diesel Engine Service 


A background of many years of experience 
as suppliers to the Diesel engine industry 
gives Eaton a thorough understanding of 
the peculiar problems encountered in this 
highly specialized field. Eaton has made 


far-reaching engineering contributions 


EATON MANUFACTURING 


applicable to practically all types and sizes 
of Diesel engines. Greatly enlarged manu- 
facturing facilities permit the production of 
highly-stressed main-bearing and connect- 
ing rod bolts with forged heads, under strict 


metallurgical and quality control. 


COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD ¢ DETROIT 13, MICHIGAN 
@ prooucts: Sodium Cooled, Poppet, and Free Valves « Tappets « Hydraulic Valve Lifters « Valve Seat Inserts @ Jet 


Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings « Heater-Defroster Units # Snap Rings 
Springtites * Spring Washers * Cold Drawn Steei + Stampings « Leaf and Coil Springs «Dynamatic Drives, Brakes, Dynamometers 
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AAF Cycoils Keep 
Hungry Horsepower 
Grazing on Clean Air 


There's 10,800 H.P. at work here! It’s the Gulf 
Oil Corporation's Waddell Plant in Crane 
County, Texas, where nine 1200 H.P. Clark 
Brothers engines operate on an around-the-clock 
schedule. 

Although dust is ever-present it’s never a threat 
to the life and continued efficiency of these 
engines. Two AAF Cycoil Oil Bath Cleaners are 


installed at the intake of each engine to insure 


ust Bowlof Texas 


that only clean air reaches the vitals of this 
costly equipment. 

Cycoil makes no “campaign promises” that it 
can't back up with proven performance facts. Its 
goal is perfection—100° cleaning efficiency 
Over 90% of the fine dust content of the ait 
is trapped by this unit before it even reaches the 
filter pads. Add to this, filtration of the dual 
filter pads plus positive oil circulation, and the 


outcome 1s approximately 100% clean air 


Cycoil dust protection costs only pennies com- 
pared to the dollars yeu would inevitably spend 
due to dust damage. Get the Cycoil story now! 
W rite for Bulletin No. 130. 


: | Ai. Hitter 


COMPANY, INC. 


445 Central Avenue, Louisville 8, Kentucky « American Air Filter of Canada, Ltd., Montreal, P. Q. 
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Day after day, Ashland’s fleet of 9 river 
towboats prove the quality of Ashland 
Diesel fuels and lubricants. Up and down 
the Mississippi-Ohio river system our tow- 
boats pre-test every improvement in Ash- 
land fuels and lubricants under all types 
of operating conditions, 


— nd ae, ng 
one 


Daly 7 Ground 





_—_—_ —= . ’ 
+} 


ALLIED-ASHLAND .. . Iatest 


addition to Ashland’s river fleet 
— powered with three 1600 HP 
diesel engines. 


Sot DIESEL 


fuels and lubricants 


This is another reason more and more 
customers depend on Ashland fuels and 
lubricants for efficient, economical Diesel 
operation on railroads, highways and 
waterways. 


Get top performance from your Diesel 
equipment. Call Ashland Oil today! 


ASHLAND OIL & REFINING COMPANY 


ASHLAND, 


SUPPLY TERMINALS: Ashland, Ky. — Buffalo. N. Y.— 


KENTUCKY 


Oo. — Cinci ti, O.—Cleveland, O.—Erie, Pa.— Evansville. Ind. 





Findlay, O.—Follansbee, W.,Va.— Freedom. Pa. i aemeoe W. Va.—Kobuta, Pa. — Louisville. Ky. — Marietta, O.— Nashville. 
Tenn. — Niles, O.— Paducah, Ky. — Faber. Pa.—St. Elmo, Ill.—St. Louis, Mo.-— Toledo, O. 

















Men who depend 


on power...know 


they can depend 


- Cannas 


Every Cummnus DEEL is built not once but twice 


lp as 


=” 


Whatever the power application — whether it’s in 
construction or mining, trucking or barge towing, drilling 
or handling dozens of other important tasks — you're 
sure of consistently reliable performance with a 

Cummins Diesel on the job. 


Every Cummins Diesel is actually built twice! After 
initial assembly and run-in testing, every engine is 
disassembled, inspected ; then reassembled and tested again. 

This extra care—together with Cummins’ exclusive 
fuel system and efficient parts and service organization 
makes lightweight, high-speed (50-550 h.p.) Cummins 
Diesels a wise first choice for men who depend on power, 
See your Cummins dealer. 


CUMMINS ENGINE COMPANY, INC., Columbus, Ind. 


Export: Cummins Diesel Export Corperation 


Columbus, Indiana, U.S.A. « Cable: cumpitx K&S 


leadere in lightweight, high-speed diesel power! ik 
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4 Why Industry 
» depends on Koppers 
FE for Piston Rings 


» 


Koppers manufactures piston rings in every size, of every type, for every industrial and aircraft purpose. 


ROM everywhere in industry come reports of 
savings in time, labor and money through 
the use of Koppers Rings in diesel and gas engines, 
hydraulic presses, compressors and other industrial 
equipment. That’s because Koppers research and 
engineering keep up with modern advances in engine 
and equipment design by constantly improving piston 
ring materials and manufacturing methods. 


Koppers K-Iron Rings are made of a high-grade, 
closely-controlled material that imparts improved 
wear properties and is surface 
treated chemically as an anti-scuff- 
tng aid. They are made in diam- 
eters to 120” in a variety of joint 


ai, 
KOPPERS 


types. Koppers Porous Chrome* Rings hold and 
distribute oil during break-in, quickly wear to 
best possible seating...cut cylinder wear up to 
50%, last 4 times as long as ordinary rings! 

Our engineers, who work with you in determin- 
ing the best rings for your applications, have all 
the facilities of the large, modern Koppers piston 
ring plant at their disposal . . . to supply you 
with rings that cut down-time, increase efficien- 
cy and lengthen the life of your equipment. 


WRITE, wire or phone us today for experienced 
help with your piston ring problems. Koprers 
Company, Inc., Piston Ring Dept., 1640 Ham- 
burg St., Baltimore 3, Md. 


*Van der Horst Process 


Koppers American Hammered 


Only KOPPERS can furnish K-Spun™ and Porous Chrome! 
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Diesel 


(2-CYCLE) 


TRUCK CRANES DIESEL ENGINES 


Power and Diesel Transportation 


POWER SHOVELS 


ee 


ELECTONC HONSTS§ «= SONA STABILIZERS WELDING EQuiPmEnt Ovlentad CRarets 


PRE FABRICATED HOMES 


Note the arrangement of intake ports on 
this unit cylinder head and liner assembly 
for a P&H Diesel. This entire area, includ- 
ing the spaces between ports, is fully wa- 
ter-jacketed to insure uniform cooling. No 
other 2-cycle diesel in this horsepower 
range controls temperatures throughout 
the entire stroke of the pistons! 


What does this mean to you? Lower tem- 
peratures give you greater protection 
against wear and tear — against parting 
of metals — against maintenance, repair 
and replacement problems. 

This is only one of many advantages you'll 
find in the advanced line of P&H Diesel 
Engines, They’re available in 1, 2, 3, 4 and 
6-cylinder models — from 20 to 138 h.p. 
Ask your nearest P&H Diesel representa- 
tive for full details. Or write us. 


psi! DIESEL DIVISION 
HARNISCHFEGER 


CORPORATION 


CRYSTAL LAKE, ILLINOIS 
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Remember 


0 
VOTE! 


prepare to vote 
Listen! Read! Look! Talk! Argue! Think! ‘A 
DIESEL POWER AND DIESEL TRANSPORTATION 
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power has waited years.for... 


Aumitond’ ¥ 


led 


¥ 


THE UNITY OF OPPOSITES... 


CAST IRON MIGHT... ALUMINUM LIGHT 


*A process that integrally joins 
aluminum and ferrous metals by a 
molecular bond. 


Alumibond brings diesel power 

engineering a great material 

change. For the first time alumi- 

num can be molecularly bonded 

to a cast iron or steel piston skirt, 
uniting the best qualities of both metals 
for unmatched performance . . . com- 
pletely eliminating the problem of pis- 
ton seizures. Alumibond permits the 
production and design engineer to con- 
trol all inherent piston problems, pro- 
viding a combination of the strength, 
resilience and = fatigue resistance of 
ferrous units, with the heat transfer, 


bearing qualities, and corrosion resist- 
ant properties of aluminum. Here is a 
new tool to work with ALUMIBOND 

greatly reducing maintenance costs 
and achieving a new high in operating 
efficiency. 


If you operate a Diesel Plant... 


We can bond a heavy aluminum bearing 
surface to the full length of your piston skirt- 
by the Alumibond process . . . giving you far 
greater efficiency and maintenance economy. 


If you manufacture original Diesel Equipment... 
We can prepare your aluminum clad pistons 

in our foundry through the Alumikond pro- 
cess... giving your products far greater lasting 
power and built-in smoother operation. 


GET THE WHOLE STORY! 


Above—(ia-t iron piston skirt 
used in large 2-evele diesel 
engine with Aluminum bond 
ed to bearing surfaces by 
ALUMIBOND process, Since 
Aluminum has excellent bear 
ing qualities, the entire skirt 
is virtually one large bearing 


Left— Alumibonded piston 
after one year's service 
Scratches indicate where hard 
particles worked down the 
-kirt with no serious damage 
lo piston and none to liner 
because of aluminum’s 
impedability characteristic. 


ae LY 


eee © == ARTHUR TICKLE ENGINEERING WORKS 


ALUMIBOND Booklet ¢e , 30 Delevan Street, Brookiyn 31, N. Y. 


TODAY! 


Telephone: MAin 5-4200 





Stop ring valving action: 


CONTROL RINGS 


TYPE 222-2x 








@ COOK “SUPER-FLEX” OIL CONTROL RINGS are 
*HOW RING “VALVING” ACTION OF the new coil peripheral compression type expander rings 
ORDINARY RINGS CAUSES OfL PUMPING —designed to provide trunk type pistons with far greater 
oil wiping efficiency than ever before. They are available 
An ordinary olf conte! ring in a wide variety of styles to meet many different oil 
alternately acts as a valve control problems. 


—_ pe oto yo agp —~ The two-piece Type 222-2X “Super-Flex” Ring, for in- 
piston. On the upstroke of stance, prevents ring “valving” action. As shown above, 
the piston, the ring seats on the expander keeps the upper and lower ring members 
the lower land aad - = against the upper and lower piston lands, respectively — 
py aye pertace phon thus eliminating loss of oil through the side groove clear- 
stroke, the ring is seated ance—and at the same time maintains the desired unit 


against the top land = pressure against the cylinder wall. 
dame oan the a. This Write for full information and recommendations job-engi- 


“valving” action in an engine neered to your specific operating conditions. 
of average size and speed C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky. 


ally i Iva oil saa gg rae ue pe 
ee Representatives in principal industrial cities. 


COOK & 


PISTON RINGS 


Upstreke 











bi 8 ALONE, 
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Cover Photo: The new Baldwin-Lima Series 600 engines include larger 
precision type bearings. For getting the most out of your bearings, see 
article page 58. 
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More Service Data Needed ................ 
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Tooling a Shop for Diesels awe 
ln many instances, enough dene is not given to proper shop 
tooling. Here is an article prepared to aid you. 
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Cost-per-kw down over 
with Worthington Dual Fuel Engine 


David City, Nebraska—this city 
has proof that the Worthington Dual 
Fuel Diesel can reduce power-plant 
operating costs. 

Engineering of this installation— 
made in August, 1949—was under 
the direction of Black and Veatch, 
Kansas City, Mo., Consulting Engi- 
neers. At the present time the unit 
operates at only one-third capacity 
in supplementing steam power gen- 
eration. 

In spite of these poor load condi- 
tions, the David City plant’s overall 
operating cost per kw was down 60% 
the first year this engine was used. 


60% 


ONE BIG REASON YOU GET 
MORE EFFICIENCY FROM THIS ENGINE 


Worthington’s Automatic Ther- 
mal Air Control—an exclusive pat- 
ented Worthington feature—is one 
of the biggest reasons you get more 
efficiency from this dual fuel engine 
—or from Worthington gas engines. 


Unlike any air throttling mecha- 
nism dependent on governor action, 
this unit is actuated by engine ex- 
haust temperature. 


It maintains optimum air-fuel ratio 
at all times; provides automatic var- 
iation of air quantity in direct rela- 


Worthington-Built Auxiliaries 


ENGINE STARTING Ol TRANSFER 
COMPRESSORS PumPs 


CIRCULATING PUMPS 


4 & 2 
EVAPORATIVE -TYPE 
ENGINE WATER CCOLERS 


COOLING WATER 


Economical Continuous Power— Diesel Engines, 150 to 2,100 hp. . . 


Gas Engines, 190 to 2,100 hp. . 


. Dual Fuel Engines, 345 to 2,100 hp. 





WORTHINGTON 1,000-KW 
CAPACITY SUPERCHARGED 
DUAL FUEL DIESEL with 
Worthington’s Automatic 
Thermal Air Control, used 
in conjunction with munici- 
pal steam generating plant 
at David City, Nebraska. 





TEMPERATURE ELEMENT IN 
EXHAUST TURBINE OUTLET 
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SAFETY DEVICE 
FOR COMPLETE 
PROTECTION OF 
ENGINE SYSTEM 


AiR OPERATED 
POSITIONER 


AIR CONTROL a 
VALVE IN TURBO SELECTOR VALVE FOR On~ 
BLOWER DISCHARGE OR GAS OPERATION 
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tion to ambient air temperatures; 
automatically compensates for 
changes in the heating values of the 
gas fuel (this would require manual 
adjustment where air-throttle con- 
trolled governor is used); maintains 
highest fuel economy at all loads re- 
gardless of changes in air temperature 
or fuel quality. 


Worthington engines can increase 
your plant’s efficiency and lower its 
operating costs. For more facts on 
Dual Fuel or other engines, gas or 
Diesel, write for bulletins to Wor- 
thington Corporation, Engine Divi- 
sion, Buffalo, N. Y. 


October, 








Month 
And What It Means To You 


Perhaps you've often wondered about this symbol 
you've seen on our “Contents” page. 


Just to set the record straight it’s not there as a subtle 
plug for cigarettes. 





In our business ABC means Audit Bureau of Circula- 
tion, of which we are not only members but staunch supporters. 
ABC is an organization that was originally conceived as an adver- 
tiser’s check on irresponsible publishers, but by its very nature it 
helps you, the reader, get a fair shake too. 


The basic function of the ABC is to keep a member 
publisher from going to an advertiser and exaggerating the number 
of his readers who might be purchasers of the advertiser’s prod- 
ucts. ABC not only maintains an accurate record of the number of 
subscribers, but also breaks down the total into classifications 
that tell the advertiser who these readers are and what they do. 
This of course explains why we have to contact you from time to 
time with what you may regard as a “nosy” questionnaire. 


How does all this benefit you? It helps keep us on 
our editorial toes. You pay good money for your monthly copies of 
DigesEL Power & DiksEL TRANSPORTATION or else your company 
buys it for you. If you or your employer do not find our magazine 
of interest and of value you are naturally not going to dig down to 
keep it coming. 


When a reader fails to renew his subscription, a 
stop sign lights up on our editorial desks. We have to stop and 
think about why this reader wasn't satisfied--how we can make 
DieseL Power & Dikset TRANSPORTATION an even better magazine 
for this reader and the 100s of others like him. This ABC method is 
in direct comtrast to the practice of sending out magazines regard- 
less of whether or not they are read and wanted. 


October is ABC month and we thought we would take 
advantage of this opportunity to explain the symbol to you, In- 
cidentally, since an ABC advertiser knows who his readers are, 
in addition to how many he has, he can tell you exactly what you 
want to know about his product. This is still another ABC “plus” 
for the reader. We think it’s a fine arrangement, all way around. 
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MADISON-KIPP res bj 


-LUBRICATOR 


THE MOST. DEPENDABLE 
OILING SYSTEM ACHINE performance is in direct relation to 
the quality of the oiling system! And that’s 
EVER >) AYA 4 Re) 3) why builders of America’s finest machine tools, 


work engines and compressors specify Madison-Kipp 
“Fresh Oil” Lubricators as original standard equip- 
ment... because they provide the most dependable 


MEASURED 3449) oiling system ever developed . . . measured feed, 


drop by drop, fed under pressure. There are 
1») fe) BY o) te) six models to meet almost every application 
requirement. Illustrated is the Model FD. Please 
address all inquiries to the home office in 
Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


205 WAUBESA STREET, MADISON 10, WIS., U.S.A. © Skilled tu DIE CASTING Wechanics 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- 
sels, Belgium, sole agents for Belgium, Holland, France, 
and Switzerland 


WM COULTHARD & CO. Ltd., Carliste, England. sole 0 Onuginators of Really 
agents for England, most European countries; India, Aus- AWigh Speed AIR TOOLS 


tralia, and New Zealand. 


© Experienced tx \UBRICATION Exgcncercng 
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Editorially Speaking . .. 


More Service Data Needed 


alike a Ford. You can get parts and 

service in any corner drugstore.” ‘This 
statement, with the name of any popular 
car substituted, has often been heard.  Al- 
though somewhat an exaggeration, it indi- 
cates a motivation in buying equipment — 
people want service! 

Here, inability to get parts and service at 
a moment's notice is generally only an in- 
convenience. But when it comes to com- 
mercial equipment, it is generally a matter 
of dollars and cents. Down-time usually 
costs a good deal more than just the cost 
of parts and repair. 

The automotive industry has done a good 
job in giving service and has accustomed 
people to expect it. A comprehensive net- 
work of distributors and dealers brings 
factory parts and factory-trained mechanics 
into practically every town of any size. 
In spite of all this service there is still room 
for independent shops and parts jobbers. 

Supplementing these repair facilities are 
the individual fleet repair shops. These 
may get their parts through the dealer or 
the jobber. Then, there are the engine re- 
builders who compete with the factory on 
rebuilt engines. 

To top it all off are the people who do 
some of their own work. This is the preroga- 
tive of the owner: It’s his responsibility. 

At all levels in this comprehensive pat- 
tern of maintenance facilities, service data 
can be obtained easily. The gasoline auto- 
motive industry has realized that. desirable 
as it is from their point of view, they can’t 
hope to get all the repair and: parts busi- 
ness for themselves. 

As a matter of self-defense. to protect 
the reputation of their product and provide 
the service demanded, they are free with 
service data. Then they agressively go 
after their share of the business. 

This is the set-up into which diesels must 
integrate themselves. As they replace other 
types of power, maintenance must be pro- 


Diesel Power and Diesel Transportation 


vided. Right now, many people seem to 
be having trouble getting repair data. if 
letters to us are any indication. 

These fellows want specification data, 
wear limits, and all sorts of detailed infor- 
mation. Recently, requests have come in 
for a flat rate manual. This is the sort of 
thing that is taken for granted in the auto- 
motive field and these fellows can’t under 
stand why it shouldn't be the same for 
diesels. 

The day is coming when it will be the 
same. The automotive people faced this 
problem years ago and the diesel people 
are facing it now. 

Some engine builders have been loath 
to give out maintenance data on the basis 
that their dealers and distributors had the 
information and could do the best job for 
the engine user. Be that is it may, it is 
an unsatisfactory approach. 

The user—and he is the one to please 

may have other ideas on handling his 
maintenance. Perhaps his experience in 
the past with the shop supposed to have 
all the answers has shown it to be a little 
less than perfect. And perhaps, if he can’t 
get the service he wants. he will be buying 
some other form of power. 

It’s got to come. The industry is getting 
too big for any sort of “control” based on 
curtailment of service data. When you 
reach the break point beyond which close 
factory control of maintenance is impos- 
sible, the best solution is to give out all the 
data, completely and fast. 

We're after it and will pass it along as 
we get it. 





lnother hample 
of 


Lhhicient bowen 


a dividend in extra power for users wo 
of Cooper-Bessemer supercharged diesels 


© Yes, if you are operating a supercharged supercharger and intake manifold. Here the 
Cooper-Bessemer diesel, you're in line for 
Cooper-Bessemer aftercooling — a sure-fire 
way to increase your horsepower approxi- 
mately 15%. 


combustion air is watercooled, resulting in 
greater power and higher combustion effi- 


ciency. 


: ; vy : If you can use additional power to advan- 
It involves only a simple, surprisingly inex- 


pensive modification. No change in engine tage, here's a simple, inexpensive way to 
speed, space requirements, jacket water get it — another typical example of progres- 
cooling system or overload capacity. The sive engineering at Cooper-Bessemer. Why 
aftercooler is readily inserted between the not talk it over with our nearest office? 





o he 
Cooper-Bessemer 
Corporation 





New York Washington, D. C. Bradford, Pa. San Francisco Houston, 
Dalles, Greggton, Pampa and Odessa, Texas Seattle Tulsa Shreveport 
St. Levis tos Angeles Chicago Coracas, Venezvela Cooper-Bessemer of 
Cenado, itd., Halifax, Nova Scetia Gloucester, Mass. New Orleans, la. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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@ Accumulated deficiencies on prin- 
cipal state roads now total 74,000 
miles, and are growing by 5,000 to 
6,000 miles per yr. Poor roads add to 
maintenance costs as well as the “Blue 


Air” coming from the driver's seat. 


@ The Budd Company announced re- 
cently that 26 new diesel rail cars were 
ordered by the New York, New Haven 
and Hartford Railroad. When the cars 
the road will 
total of 40 of these new cars. 


are delivered, have a 


@ A. scale-model cutaway of New 
York’s activated sludge sewage disposal 
system is on display in Penn station 
and has been for quite some time. It 
uses dual-fuel engines and is drawing 


considerable attention. 


@ Railroads are the second largest 
industry in the U.S. on basis of per- 
sons employed, according to Depart- 
ment of Labor, employing 1,442,000 
people in 1951. Agricultural industry 
leads the field. 


@ According to the National Safety 
Council, small companies with less 
than 100 employees have more than 
twice as accidental 
injuries per million manhour as larger 


many disabling 


companies, 


@ By 1964, available electric power 
in the U. 
times over what we had at the begin- 


ning of World War II. 


S. will have increased four 


@ GM expects to spend a total of $40 
million in Canada on current and pro- 
jected construction. 


@ The first passenger coach supplied 
with an electronically controlled heat- 
ing system using hot water containing 
anti-freeze, instead of steam, has been 
put into service by the New York, New 
Haven and Hartford RR. It is regu- 
lated by developed by 
Minneapolis-Honeywell, said to be 100 


thermostats 


more times sensitive than the conven- 
tional ones. 


line utilizes 


@ The 


more internal combustion power than 


pipe industry 


any other single industry, with the 


exception of the railroads. 


SAE Journal of 


“... the average tempera- 


@ Quoting from the 
May. 1927, 
ture in combustion chamber of an 
automobile traveling 30 mph does not 
exceed much over 250°F.” Darn this 


inflation, anyhow! 


@ A cab company in London installed 
a diesel engine in an Austin taxi. The 
owners say their diesel-powered cab is 
50 per cent cheaper to run than it 


was before conversion. 


The very popular article “Which 
Lube Oil?”, which ran in the August 
issue, by error did not list the name 


of the author. He is William A. Howe 
of the Gulf Oil Corporation. 


e@el.s. 
tion continues to increase. It reached 
156.735.59]1 


primary aluminum produc- 


lb during the month of 
July, exceeding June output by nearly 
2 million lb. This represents a gain 
over the same month last year of more 
than 11 million lb, or about eight pet 


cent. 


Belt, 
may be ob- 
Small Defense 
Plants Administration, Washington 25, 


@ “Care and Maintenance of 
Chain and Gear Drives” 
tained free from the 
1). C. To assist shops in obtaining ad- 
ditional info on this subject, a care- 


fully 


been prepared. 


selected bibliography has also 


@ In a cooperative study with leading 
manufacturers, the ONR has recently 
developed some new high temperature 
The 
greases have stood up for 10,000 to 
15,000 hr at 100°F temperatures. 


greases. silicone-lithium — soap 


@ In 1951, the railroads of Canada 
manufactured 63 billion ton miles of 
transportation compared to only 35 
billion in 1929, an increase of 80 per 
cent. 
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world’s 


@ The stretch of 


straight track is on the Rullabor Plain 


longest 
in Australia. For 328 miles—a ‘distance 
equal to that between Louisville and 
Memphis—the track is as straight as 
an arrow. 

@ During June of this 
89,289,882 mcf of gas was used. This 


year, 


is the highest monthly use on 


gas 
record and is 1.9 per cent over the 
87,064,138 


record of mef 


of August 1951. 


previous 


@ A rough average of expert predic- 
tion is that demand for oil products in 
the U. S. may hit 8.5 million 
bbl a day between 1955 and 1960, and 
1975. 
Compare these figures with the demand 


of 7.3 billion bbl a day in 1952. 


over 12 million bbl a day by 


An agyregate of z ‘ million h ). 
eer 6 | 
from ] ).. 


two-thirds of the passenger, freight. 


00 diesel locomotives, move 


express, and mail traflic over American 


railroads. Every time a new diesel 
unit is placed in service, from 500 


to 2250 hp is added. 


@ Development work on a nuclear 
power plant suitable for propulsion of 
large naval vessels such as aircraft 
carriers will be conductd by the West- 
inghouse Electric Corp. under a con- 
tract with the AEC, 


@ Class I railroads in the first eight 
1952 installed 1703 
1691 of which 
diesels. On order in September were 


months of new 


locomotives, were 


976 new diesels. 


ie Stockpile of some 250,000 techni- 


cal reports has been collected by 
Office of Technical Services, Depart- 
ment of Commerce, Washington 25, 
m:. £. 


all unclassified 


Most of this info, representing 
Government financed 
research, isn’t published in scientific 
or technical journals. These reports, 
as well as technical advice, are avail- 


able to industry. 
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From left to right: inlet casing assembly, turbine casing, intermediate casing, and blower casing. 


Turbocharger Maintenance 


Here is an article designed to aid you in the 
operation and maintenance of turbochargers. 
Included also are the main points of installa- 
tion which should be checked carefully to 
assure proper installation and long life. 


— next engine may be equipped with a turbocharger 


or you may be thinking of installing one on an engine 


you already have. On the other hand, you may already 
have an engine which is equipped with a turbocharger and 
want to know more about them. So let’s take a look at 
what they are, how they work, and what to look for during 
their installation, operation and maintenance. 

Basically, a turbocharger consists of a gas turbine and a 
centrifugal blower. The function of the blower (often 
termed the compressor) is to furnish more air to the 
engine cylinder at a pressure higher than atmospheric. 
More air crammed into each cylinder will allow the burn- 
ing of additional fuel. Increased engine output results, 
In addition, the blower scavenges the residual gases re- 
maining in the cylinder at the end of the exhaust stroke 
and replaces these hot gases with cooler fresh air. 

The function of the turbine is to utilize some of the 
normally wasted energy available in the exhaust gases to 
drive the blower. From this, you can see that the tur- 
bocharger is the forerunner of the present day gas turbine, 
if you consider the diesel engine cylinder as the combus- 
tion chamber. Now that we have seen what the turbo- 


charger is, let’s see how it works. 


*Manager Supercharger Department, Elliott Company 
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There are no mechanical connections to the turbocharg- 
er from the engine it serves. Consequently, the turbo- 
charger must be designed such that the turbine work al- 
ways equals the power required to drive the compressor 
at all engine speeds and loads. This is done by the correct 
proportioning of the nozzle ring. 

One of the main features of the Buchi system of turbo- 
charging, for which these turbochargers were designed, is 
the use of multiple exhaust manifolds. The principal rea- 
sons for these are, first, to conserve the energy in each 
slug of gas as it is exhausted from each cylinder. Second- 
ly, by dividing the manifolds, a longer valve overlap period 
is possible, which permits better scavenging and prevents 
blow-back of the exhaust gases from one cylinder into 
another. 

Incoming air enters and is compressed by the centri- 
fugal blower into the blower casing. It is then discharged 
to the engine air intake manifold and the cylinders. After 
the fuel is burned in the engine cylinder, the gases are 
discharged out the exhaust manifold and through the noz- 
zle ring. The function of the nozzle ring is to direct the 
gases against the turbine wheel, which in turn provides 
the power to drive the blower. 

In a sense, the turbocharger may also be likened to an 
engine in that it has three comparable systems: a cooling 
svstem, a lubricating system, and an air system. 

It would be well to point out that specifications given 
here for temperatures and pressures in the systems pertain 
to the type a os 


“LL” is a low pressure unit designed to increase engine 


and type “H®” Elliott turbochargers. Type 
ratings in the neighborhood of 40 to 65 per cent over the 
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The main differences between ‘‘L’ (left 


noted in the illustrations above 


normally-aspirated engine. Type “H” (for high-pressure ) 
was designed to permit increases of 80 to 120 per cent. 
It will be noted that temperature and pressure recommend- 
ations vary little between the two types, and in fact are not 
too dissimilar from those of the earlier “BF” model. 


Cooling System 
Since high operating temperatures are encountered in 
turbocharger operation, it must have a cooling system. 
Here are the points to check—some during installation, 
and others during operation. These pertain to both types. 
1. Clean soft water, free from sludge or scale forming 
characteristics should be used. 
2. Check the system for adequate venting to prevent 
the forming of steam pockets in the casings. 
3. If feasible, provision should be made to circulate the 
water for a few minutes after engine is shut-down. In 
many cases, enough heat is left in the casing walls to 
boil away water remaining in the jackets. 
4. Water circulation should be regulated for a temper- 
ature rise not exceeding 30°F across the turbocharger 
at full engine load. 
5. Discharge temperatures should not exceed 190°F for 
clean soft water. Lower temperatures may be required 
for water with different characteristics. 
6. Connections or plugs in the turbine casing should be 
removed at regular intervals for the inspection and re- 
moval of sludge or scale deposits. The interval is de- 
termined by the character of the coolant used. 


Lubrication System 


Lubricating oil may be supplied either directly from 
the engine or by a separate, self-contained unit. The separ- 
ate system is recommended. In either case, adequate lube 
oil filtration and filter servicing should be provided. Here 
are a few more of the requirements. Again, they are the 
same for both the “H” and the “L” 

1. Oil pressure should register on the gauge within 12 
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and “H” 


(right) models lies in the rotor assembly as will be 


to 15 sec after the turbocharger begins rotation. 

2. Desired pressure at the turbocharger is 30 to 40 psi. 
3. Recommended inlet oil temperatures are from 130°F 
to 100°F, 
ity should range between 100 and 150 SSU, in no case 


in no case exceeding 180°F. Inlet oil viscos- 


exceeding 200 SSU. SAE 40 is heaviest oil recom- 
mended. 


1. A sight flow indicator should be provided. 


Air System 
Main the “L” and “H” 


chargers lies in the blower impeller, which for the “H” 


differences between turbo- 
is made in two separate pieces, the impeller and inducer. 
The function of the inducer is to scoop up the incoming 
air and reduce the entry losses to the impeller. The com- 
bination is designed to deliver air at a higher pressure 
than the “L” 


1. Adequate air filtration is most important, as dust 


unit. Next, a few things to remember. 


and dirt particles pass through an inadequate filter 
and collect on the blower, unbalancing the unit. This 
causes excessive vibration along with the usual wear 
resulting from poor air filtration, 

2. The impeller and diffuser should be cleaned every 
1000 hr or less, depending upon operating conditions. 
This may be done with Bendix cleaner. Never use a 
caustic solution, wire brush, or scraper on these parts. 
So much for the systems of the turbocharger. Here are 
the 


operation, and maintenance of these units. 


some additional factors to aid you in installation, 


Installation 


If you are going to be in on the installation, there are 
several points to check. Also, after the unit has been in 
operation for a while, check for settling, or the addition of 
new equipment which might have some effect on the tur- 
bocharger. A common trouble would be with the piping 
imposing strains on the unit. Turbocharger should not 
support piping. 
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In connecting piping, the use of flexible pipe sections is 
practically a must. When connecting exhaust gas inlet 
and outlet piping, use high temperature gaskets and thread 
compound. It will eliminate a big headache when the unit 
must be disassembled for periodical maintenance. Soft, 
low-temperature gaskets are suitable for the blower end. 

Cooling water may be led in at one of two connections 


near the bottom. There is an outlet at the top on each side. 


Fither of these connections may be used depending on the 


particular installation. However, the alternate outlet con- 
nection at the top must be vented. 

Installation of a sight-flow indicator in the water dis- 
charge line will afford positive indication of flow through 
the unit. This line should be inclined upward to the main 
water header or surge tank as a further aid in venting the 
jackets and promoting thermo-syphon action after the 
unit is shut down. 

The oil line should be fitted with a check valve near 
the main header to prevent drainage when the unit is not 
operating. Placing the oil pressure gauge close to the 
turbocharger will eliminate any error in the reading due 
to a pressure drop in the line or filter. 

A pressure relief valve must also be incorporated in the 
lube system. The type required is one which opens at 
low, and throttles at high pressures. When connecting the 
oil drain line make sure it has a minimum drop of 2 in. 
per ft., and leads to a well-vented housing. The end must 
not be submerged. 

After the unit is mounted and all connections are made, 
the oil line should be flushed out and the rotor spun by 
hand to make sure it rotates freely. With this done, the 
turbocharger is nearly ready to start. 


Starting 

Before starting, it might be well to thoroughly check 
the unit and make doubly sure that everything has been 
completed. Cooling system valves should be checked to 
make sure the jackets are filled. If a separate means is 
available, coolant should be circulated prior to starting. 


This cutaway section clearly illustrates the 
construction of these units. The turbine is 
surrounded by water jackets to facilitate cool- 
ing. Pipe at center carries inlet oil. 


Inlet air filtretion is important—note dirt on 
inducer fins and scouring on impeller. Excess 
oil is a contributor here also—note the results 
of the combination in the housing. 


Be certain bearings are oiled for the start and the oil 
line between the check valve and the unit is filled. Pump 
oil into the feed line and disconnect the drain line to 
check flow from the bearings. Oil pressure should register 
on the gauge within 12 to 15 sec after the unit is started. 
If pressure does not register, shut down the unit and deter- 
mine the cause. 

After the first 4% hr of operation, check the unit for 
leaks. 

When the turbocharger has been operating for a suf- 
ficient length of time to permit the unit and oil to warm 
up, the rotor should coast freely to a stop when the unit is 
shut down. If the rotor jerks to a sudden stop, the cause 
should be immediately determined and eliminated. 

Don't forget those exhaust temperatures. They should 
he checked at a point just before the turbine and must 
not exceed 1L100°F for the type “L” or 1200°F for the 
type “H” at steady full load operation. After the above 
steps have been taken and no trouble develops, the turbo- 
charger is ready for continuous operation. 


Operational Inspections 

Performance should be observed at 4 hr intervals. 
Check those temperature and pressure gauges: That’s why 
they are there. Oil temperature at the drain line should 
not exceed 215°F. If it goes up over this point, start look- 
ing for the cause. Remember, you will have to live with 
this unit, and chances are you will be in on the mainte- 
nance——so take good care of it. 

Check the unit periodically for vibration. If noticeable 
vibration develops, the unit should be shut down and the 
cause determined. 

Drain the turbine casing. If oil collects here, check for 
oil leakage between the shaft and seals. If the unit is to 
shut down for any extended period, the casing should be 
drained as water may collect in this space due to condensa- 


tion. 


Emergency Operation 
Should a failure be found in some part of the turbo- 


Air bled from the blower to turbine oil seal 
may cause oil foaming if pressure mounts. 
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charger, the engine can be operated as a normally as- 
pirated engine. If possible, the rotor, blower casing and in- 
termediate casing should be removed. The open end of the 
casing can then be closed with a steel plate. 

If it is not feasible to remove any part of the unit, the 
rotor should be prevented from turning by installing the 
rotor blocking rig furnished with the special tools. Under 
no circumstances when operating under these conditions. 
should the exhaust temperatures exceed the maximum. 
Cooling water circulation must be continued also, as the 
exhaust gases are still passing through the turbine. The 
unit should be completely disassembled and_ inspected 
before being put back in normal service. 


Maintenance 


Turbochargers should be completely cleaned and_ in- 
spected after every 8000 hr of operation. Extreme caution 
must be exercised whenever dismantling or reassembling 
turbochargers. The same degree of caution also should be 
taken in checking rotor end clearances, radial clearances 
between turbine blades and nozzle ring and oil seal. 

It is recommended that a complete set of special tools 
and standard spare parts be kept on hand for general 
maintenance and inspection. Should a question arise, 
factory assistance should be obtained. 

Bearings and mating surfaces on the shaft are normally 
the only wearing parts. Bearings may be inspected for 
both size and surface finish without removal. If the sur- 
face shows pitting, corrosion or local wear, bearings 
should be replaced. If mating surfaces are scored, the 
finish should be improved by polishing with crocus cloth. 
Slight scoring of the thrust face is not objectionable if 
tolerances are within the limits. 

Normally, oil seals are subject to little wear, but the 
inside diameter should be checked periodically. An in- 
spection should be made of the turbine disc for me- 
chanical condition, ete. Check the blower for evidence of 


rubbing or mechanical wear and condition (on the type 


L” for the condition of the labyrinth seals). 

Check the nozzle ring for cracks or distortion as this 
part is always subject to cyclic elevated temperatures. Do 
not remove the nozzle ring from the inlet casing unless 
it is to be replaced. 

Oil supply lines must be clean with fittings in good 
condition. If the filter element is not in first class condi- 
tion, it should be replaced. 


With reasonable care and adherence to good shop prac- 
tice, no trouble should be encountered in the inspection 
and maintenance procedure. However, after the unit has 
been in operation for a reasonable length of time, it is 
likely that you will encounter some typical field problems. 


Problems 


As a further aid in the operation and maintenance of 
turbochargers, you will find, in the following paragraphs, 
some of the typical problems. The more common of these 
are due largely to oil leakage. Others to improper installa. 
tion of air cleaning equipment, as was mentioned previous- 
ly, and piping which is not suitably flexible. 

Where turbochargers are lubricated from the engine 
system, it may be necessary to check the oil drain line size 
and look for obstructions in this line. In many instances. 
oil leakage has been due to small drain lines, or an excess- 
ive number of bends in the line. Excessive back pressure 
in the line will cause leaks. 

Some leaks can be traced to excessive oil foaming. 
This is due to air bled into the oil baffle which ultimate- 
ly gets into the oil tank and foams out over the vents. To 
eliminate this condition, a non-foaming oil should be used. 
In extreme cases, it may become necessary to reduce the 
amount of air supplied to the oil baffle. 

Another oil leak problem arises from certain types of 
crankcase breather lines connected to the turbocharger air 
inlet. At times, the air inlet pressure is less than atmos- 
pheric and may cause an excessive amount of oil to be 
pulled into the impeller. This condition can be eliminated 
by installing an oil separator or removing this bleeder 
line. 

In cases where oil is noted in the exhaust stack, check 
the engine before dismantling the turbocharger, as fre- 
quently the cause lies in the engine oil control character- 
istics. 

“1” and “H” rotors must be taken apart to check bear- 
ings or oil seals. Therefore, it is very important that the 
rotor be reassembled exactly as it was taken apart, due to 
its delicate balance. The impeller and nose piece are 
punchmarked in the factory after assembly. These “wit- 
ness” marks should always be lined up when reassembling 
these parts on the shaft. 

In cases where a part of the rotor must be replaced, 
the rotor must be returned to the factory for complete 
rebalancing. 


CLEARANCES 


Model 
L-10,H-15 
0.006—0.016 


(All dimensions are in inches) 
Rotor end play, with surface oiled 
Journal Bearings 
Shaft diameter OD 
Bearing diameter ID 
Labyrinth Rings—(Type L only) 
Clearance on diameter over impeller 
Radial clearance between turbine blade 
OD and nozzle ring, cold 
Oil Seal— 
Seal ID 
Matching shaft diameter OD 
Clearance on diameter 


1.2495—1.2500 
1.2525—1.2530 


0.025—0.035 
0.010—0.040 


1.691—1.692 
1.686—1.687 
0.004—0.006 


Model Model 
L-20,H-30,H-35 L-40,H-50 
0.006—0.016 0.006—0.016 


Model 
1-60,H-70 
0.006--0.016 


1.6205—1.6210 
2.6240—1.6245 


1.8710—1.8715 
1.8745—1.8750 


1.8710—1.8715 
1.8745--1.8750 


0.038—0.048 0.038—0.048 
0.015—0.045(H-30) 
0.020—0.050 0.030—0.060 


0.038—0.048 
0.040--0.070 
2.192—2.193 


2.186—2.187 
0.005—0.007 


2.692—2.693 
2.686—2.687 
0.005—0.007 


2.692—2.693 
2.686—2.687 
0.005—0.007 


Worn parts should be replaced or adjustments made fo assure that operating clearances will not exceed above values. 
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An air powered tool compresses four valve springs simultaneously. 


Assembly and transport racks are used to speed production 


Streamlining Diesel Repair Shops 


Today, we see diesel-electric locomotives in ever-increas- 
ing numbers, appearing on our railroads. This presents 


a problem of maintenance and repair. 


Here are some 


ideas which have been put into practice by the Atlantic 


Coastline Railroad. 


To keep pace with the requirements of a growing fleet 
of diesel-electric locomotives, the ACL has geared-up 
their Waycross, Georgia shop on a production line basis. 
This was done with several objectives in mind. One being 
the reduction of locomotive down time required for re- 
pairs. Another, to increase and maintain a high standard 
of production. 

To this end, certain repair operations were consolidated 
as much as possible in one area. This method was found 
to be most effective in that it offered an opportunity to 
handle repairs on a production basis and at the same time 
utilize a quality control system. 


Along with the initiation of this plan came many jigs. 


fixtures, and special stands. These various fixtures, some 


of which are illustrated here, were fabricated in the Way- 
cross shops and greatly aid in speeding up production. 
Specially designed test stands have also been fabricated 
in order to simulate actual operating conditions when 
testing reworked equipment. This applies particularly to 
unit assemblies such as superchargers, train heating 
equipment, air compressors, ete. 

In the following paragraphs, are descriptions of some 
of these various fixtures that can be fabricated in your 
shop and may aid in boosting your production. 


Jigs, Fixtures and Stands 


For handling cylinder heads, there have been two types 
of racks designed. The first of these is a welded cradle 
with legs resembling an “A” frame. The cradle is in turn 
mounted on a steel pallet which has heavy caster-type 
wheels. The results of using a pallet with caster wheels 
are twofold. It may either be rolled short distances or 
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picked up with a fork lift truck for movement between 
shops. 

For fastening the head to the frame, studs are welded to 
the cradle which line up with the holes in the head. The 
cradle is so designed that the head can be rotated on its 
axis with ease, and valves can be serviced without inter- 
ference from the stand. 

The second fixture is also designed to hold, and rotate si- 
multaneously with little effort and at the same time afford 
ample access to the heads. However, this stand is de- 
signed to hold five heads which are smaller and of a dif- 
ferent make from those the first jigs were designed for. 
The frame members used to support the heads on this 
stand are fabricated from 3 in by 3 in angle iron. The 
angles are spaced to support the heads at the outermost 
edges in order to clear the valve seats on one side and 
the valve springs and stems on the other side. 

The process of reworking a set of heads begins with 
the loading of the heads into the cradle with the valve 
seat side down. Next, a clamp which fits down over the 
rocker arm studs is bolted in place securing the heads to 
the cradle. After the valves are removed, the cradle is 
rotated and the valve seats brought up for refacing. When 
this step is complete, valves are slipped into their guides 
and a board placed over them and bolted to the frame. 
With the valves held in place, the cradle is again rotated 
and the spring and retainers replaced. Springs are com- 
pressed by the use of an air operated tool and a yolk 
which is bolted to the head. By using this air operated 
spring compressor, all the valve springs can be compressed 
simultaneously. 

As the engine assembly shop is not located in the same 


building as the parts reconditioning shop, it is necessary 


October, 1952 





A compressor test stand has been rigged to simulate actual operating 
conditions 


to have disassembly, assembly, and transport racks. 

The procedure here is to lead 6-cyl frames into a frame 
with an air operated jib crane. Next, the pistons and con- 
necting rod assemblies are inserted into the liners. The 
heads are then bolted in place and the pistons secured to 
the heads. This is accomplished by inserting bolts through 
the injector holes and screwing them into the threaded 
piston lifting holes. 


Testing Stands 


An air compressor test stand was built to accommodat 
any of the several makes of compressors used on diesel 
locomotives. A three phase 30 hp electric motor attached 
to the stand drives compressor through a multibelt pulley 
arrangement. The pulleys are interchanged so that with 
the motor running at full speed, the compressor will turn 
at 385 rpm. 

After repairs, the compressors without heads or inter- 
coolers attached, are run at this speed for a short breaking 
in period of 20 minutes. This allows for a check to detect 
possible defective lubrication, broken rings or scored 
cylinders. Heads and intercoolers are then attached and 
compressors are run for two hours at a pressure of 10 psi. 
After the two hour run an orifice test is conducted ac- 
cording to manufacturers’ recommendations. 

The arrangement of piping and valves on the stand 
permits back pressures to be regulated, or the automatic 
unloading feature may be cut in, as an alternate test. 

An engine blower test stand as well as test stands for 
circulating pumps for engine cooling water and steam 
heat generator pumps are representative of method 
throughout shop of driving rotating equipment for testing 
Electric motors permanently attached to stands with belt 
drives are most versatile. By changing pulleys, selecting 
proper relative diameters, any desired speed of equip- 


rent to be tested is easily arranged. 


Turning Over Trucks 


The bottom side up method of truck disassembly (and 
later reassembly) is preferred at Waycross to the several 
methods of doing this type work. 


To simplify procedure of turning a truck, a sturdy stop 
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Blowers ure also tested under simulated operating conditions prior to 
installation 


brace was securely anchored to the track. This brace was 


designed to accept the transverse end of truck frame as 
the truck is rolled up against it. Then the brace acts as a 
pivot point while the other end of frame is lifted up and 
over it by a crane. 

This truck turn-over procedure requires a safe mannet 
of connecting crane hook to truck end frame. Two over- 
lapping clamps attached to a lifting eye meet this need. 
Truck is turned over quickly and safely. 

After necessary removal of smaller parts, such as brake 
rigging and pedestal binders, the wheel and traction motor 
assemblies together with the journal boxes and contained 


roller bearings are lifted out of frame by overhead crane. 


Summary 

The above described devices and methods are only a 
few of many similar ideas the railroads are developing. 
They help to accomplish diesel locomotive repairs quickly, 
economically and with high standards of workmanship. 
to keep this efficient, versatile and money saving type of 


motive power in top operating condition. 


One type of cylinder head is handled in a 
special cradle which can be rolled about the 
shop with eose 





Special Tools for Speedier Repair 


It would be a lengthy job to catalog all of the special tooling 
available for diesel repair. This listing is simply intended to 


hit some of the high spots—to show symbolically what is avail- 


able for various types of repair. 


Bolts and nuts are still with us and so—wrenches 
Socket, open end, box and other type wrenches are 
all well known and widely used. So we will confine 
comment to specialized types. 


COMBINATION RATCHET, SOCKET AND OpEN END WreNCH 

It is unusual to see such versatility combined in a single 
tool. A complete range of sockets from “4 to 4 in are avail- 
able in increments of 1/16. The open end feature solves 
standing center wrenching problems giving the conven- 
ience of socket wrenching for such jobs as removal of 
injection lines, tubing fittings, etc. In the smaller sizes, 
ratchet are is 74 deg and 5 deg for the larger. This per- 
mits work in very tight quarters. Adapters for driving 
standard sockets, multiply its use. Also available in crow- 
foot types, turnbuckles, plugs, allen head, set screws and 
a wide variety of others. 


Photo courtesy Tubing Appliance Corporation 


PowERENCH FoR ToroguE MULTIPLICATION—This is a 
handy means of imparting a high torque to large nuts and 
bolts without the need for two men to be pulling on the 
end of a 4-ft bar. Compactly designed, several special ver- 
sions are finding application in railroad diesel use for 
tightening connecting rod, cylinder head and crab stud 
nuts. Designs permit operation in close quarters thereby 
avoiding interference with other parts. The unit being used 
for EMD cylinder liner nuts has a 3.1 to 1 ratio so that 
95 ft lb at the torque wrench will give 300 ft lb at the nut. 
As illustrated in the photo, the Powerench is anchored to 
the cylinder head by a rigid member and a torque wrench 
applied at the top or drive end. These units are made up 
for specific operations, with the particular gear ratio 


desired, 


Photo courtesy General Motors Corp., Electro-Motive Div. 


SpeciaL Orrset Box Wrencues-——For some of those hard- 
to-get-at nuts and cap screws, 4pecial wrenches are a prac- 
tical necessity. Almost every engine has a few of these, 
either behind a fuel pump, on a water pump flange or in 
other spots which are not easily accessible. There are 
many such wrenches designed to save you time and money. 
The wrench illustrated has been designed for use on the 
GM series 71 fuel pump, and is only one of many special 


tools, designed to help you maintain these engines. Photo courtesy Kent-Moore Orgenizetion 
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Photo courtesy Snap-On Tools Corporation 


Heavy Dury Box WRENCHES 


OFFSET, STRAIGHT, AND 
SLEDGE TyreE-—-Compactly designed heads enable you to 
reach into tight places and turn the tightest of those larger 
nuts and bolts. A wide range of sizes runs from 15/16 in 
to 34% in. Double hexagon broaching coupled with an 
offset head design gives added advantages of a short turn- 
ing are where close quarters are encountered and reaches 
in after those recessed, hard-to-get-at nuts. Practically 
every engine has a few of these. Water pump flange bolts, 
fuel pump mounting bolts and similar accessory equip- 
ment are frequently offenders. Some of these speciai 
wrenches will pay for themselves over and over again. 
The sledge type wrench will persuade those large nuts 


to come loose with shock action. 


A 4 


Photo courtesy Ammco Tools Incorporated 


VALVE SEAT 


Torque WrENCHES—The necessity for accurate torquing 
is a proved principle. No single wrench can cover the wide 
range required with accuracy. For example, one manufac- 
turer builds 15 models with scales ranging from zero to 
30 in-lb up to 2000 ft-lb torque capacity. It doesn’t take 
any longer to tighten a nut to the exact manufacturer's 
specifications with a torque wrench than it does with any 
other wrench, but this method is positive. You can’t 
tighten nuts to the specified tension by “feel” and hope 
to have it right. 


Photo courtesy Snap-On Tools Corporation 
Ripce REAMERs AND Hones—Good maintenance requires 
good tooling. Cylinder liners having ridges may be re- 
conditioned easily and quickly by using a ridge reamer. A 
good ridge reamer will save you both time and money if 
as in some shops, you are now using a lathe for this 
operation. With the proper use of a hone, the useful life 
of a cylinder can be greatly extended. This operation will 
remove the glaze from the surface leaving a clean, satin 
finish. This is most desirable for efficient performance and 
the breaking in of new piston rings. However, some piston 
ring maufacturers do not recommend breaking the glaze 


due to ring design. 


Photo courtesy Kent-Moore Organization 








INSERT REMOVER AND 
REPLACER—To the right are an In- 
jecter Copper Tube Remover and an 
Injector Copper Tube Installer Set. 


0) 








As mentioned previously, these tools 
have been designed for use on the GM 





series 71 engine, however, you will 
find special tools for saving time in the 
repair and maintenance of most every 
engine. By cutting the time required to 
repair a piece of equipment, you are 
simultaneously cutting the 
time” for that equipment. 


“down 
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MULTIPLE VALVE SPRING Compressor-—This spring com- 
pressor has been developed primarily as a_ time-saving 
device for use in dismantling EMD cylinder heads. Large 
shops engaging in the maintenance and/or rebuilding of 
these engines will find this a handy tool. When it becomes 
necessary to remove and install exhaust valve assemblies. 
the springs must be compressed sufficiently to release the 
spring keepers. By using this type spring compressor, ail 
four of the valve springs can be compressed at one time. 
This leaves the mechanic’s hands free to remove the valve 
keys and work on the valves in complete safety. Some shop: 
have modified this tool by the use of a yolk which attaches 
to the cylinder head and holds an air-powered unit which 


compresses the springs. 


Photo courtesy General Motors Corp., Electro-Motive Div. 


UNIVERSAL PULLERS——Here is a tool with dual action. It 
not only exerts a steady pull with screw action but, as 
will be noted in the illustration, incorporates a shock 
action by the use of a sliding hammer. The hammer prin- 
ciple will in a great many cases lessen the wear and 
tear on both you and the tool where a tough pulling job 
is encountered. Another feature of this design is that of 
locking. A collar locking nut and spring hold the jaws 
open or lock them in place on the work. Equipped with 


small, medium and large jaws, the puller is quite ver- 


satile. The smaller jaws allow internal pulling in holes as 
small as ' in, while the largest jaws have a capacity of 
10 in, 


Photo courtesy Snap-On Tools Corporation 
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Photo courtesy General Motors Corp., Electro-Motive Div. 


HyprRautic VaLve Last ReMovine AND INSTALLING TOoLs 

Installing and removing of the hydraulic valve lash ad- 
juster require special tools if it is to be accomplished 
without damage to either the lash adjuster or the valve 
bridge. The removal of this unit is essential during over- 
haul in order to make certain that the oil passages are 
clean or for replacement of the unit when it is found to 
be defective. Without the proper tools, it is possible that 
either the lash adjuster or the valve bridge may be dam- 
aged. 


Photo courtesy Snap-On Tools Corporation 


STUD SETTERS AND REMOVERS—-Some maintenance men 
prefer a pipe wrench for removing and resetting studs. 
Still others use vise grips or anything else which happens 
to be handy at the time. Remember, in most instances, the 
use of the right tool for a paricular operation does not take 
any more time, and lessens the chance of damaging parts 
or “knuckles”. These collet-type tools have been designed 
to protect stud threads and at the same time take a firm 
grip on the stud. The tapered collets are threaded onto the 
stud and the housing slipped over them. When the bolt at 
the top of the housing is tightened, the collet is pulled 
into the housing, locking the puller onto the stud. The 
collets are available in a wide range of thread sizes from 
VY in-20 to 1 in-14. 
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Photo courtesy Snap-On Tools Corporation 





SEAL Expanpers and Prorector Boots— Seals are an im- 
portant part of engine operation. In some engines, a thin 
leather seal is all that prevents lubricating oil from enter- 
ing the intake side of the blower. When this seal becomes 
worn or is damaged during installation, a great deal of 
damage may result as, if the engine takes in lube oil of a 
sufficient amount, speed control will be lost. By using a 
seal expander during installation you can save yourself 
some future headaches. The illustration shows a grommet 
expander which covers the stud threads and prevents the 
grommet from being cut. When lubricated, these expanders 
make seal and grommet installation fast and easy. An- 
other protective device, shown in the next illustration, is 
the Protector Boot. One of the main uses for these is to 
prevent damage to the polished surface of the cylinder 
wall during removal or replacement of the piston and 
connecting rod assembly. These boots are made of heavy 
canvas with a draw cord threaded through brass grommets. 
A useful item which should be available to maintenance 
personnel engaged in this tvpe work. 


In the preceding pages we have illustrated and described 
various tools which you may or may not be familiar with. 
In either case, we have not even scratched the surface. 
There remains an ever-widening selection of tools, jigs 
and fixtures for both all-around and special applications. 
If you are presented with the problem of tooling a shop, 
give it plenty of thought and start looking, as it is more 
than likely that some manufacturer is producing the tool 
you need. 

The importan¢ e of proper shop tooling cannot be given 
enough emphasis. In many cases, when a shop is being 
tooled, too little thought is given to this subject. Even 
with the vast amount of various types of tools which are 
on the market today, we still see many shops with their 
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UniversaL RETHREADING TOOL 

Here is a tool designed for fast and 
accurate thread chasing that will 
handle practically all the rethreading 
work you will normally run across. 
It has a capacity of 14 in to 4 in in 
diam for pipe threads and from ‘, 
in to 5 in for bolt threads. A wide 
range of chasers are available which 
range from 4 to 24 pitch. The adjust- 
able jaw has a replaceable soft brass 
liner to protect the threads from any 
further damage while they are being 
recut. The tool is so designed that it 
permits threads to be recut right up 
to a square shoulder. This type of 
rethreading tool has been put to 


profitable use in many shops. 





Photo courtesy General Motors Corp., Electro-Motive Div 


hammer and cold chisel mechanics employing “spit and 


hail wire” methods. Then again there still remains the 


“knuckle buster” boys who go by the old saying. “never 


force anything hand me a_ bigger hammer.” These 


methods may keep equipment going for a while, but for 


how long? 

After considering that question, we find that there are 
other questions. When this equipment is brought into the 
shop the next time, what other part will have been dam 
aged as a result of the poor maintenance practices it has 
undergone previously? How much of the normal life of 
this equipment has been wasted by the use of these out- 
moded practices? There is a very simple answer to these 


questions and a good one— proper tooling 
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Manufacturers Excise Taxes 


Hk Manufacturers Excise Tax started off as a little 

fellow with the revenue act of 1932 and was incor- 
porated in the Internal Revenue Code as Chapter 29, Sub- 
chapter A, Section 3403 (c). At this time the little fellow 
was a 2 percenter. However, the percentage grew as have 
other taxes. As of July 1, 1940, another 1% per cent was 
added. 

The following year, the revenue act of 1941 increased 
the rate to 5 per cent. As of November 1, 1951, it was 
decided this particular 5 percenter should have a raise. 
Since this date, the rate has been 8 per cent of the sale 


1. Who is a manufacturer? 
According to the Treasury Department, a person who 
produces an article from scrap, salvage or junk mate- 
rial, as well as from new or raw material, is a manufac- 
turer. 
a. By processing, manipulating or changing the form 
of an article, or, 


b. By combining or assembling two or more articles. 


2. Under what circumstances may a person be re- 
garded as a manufacturer or producer, and ac- 


cordingly liable for tax in connection with the sale 

of rebuilt or reconditioned automobile parts and 

accessories ? 
The mere disassembling, cleaning, and reassembling 
(with any necessary replacement of worn parts with 
tax-paid parts) performed in reconditioning used auto- 
motive parts does not incur manufacturers’ excise tax 
under Section 3403 of the Code regardless of by whom 
performed. However, any new taxable parts produced 
or erroneously purchased tax-free for use as replace- 
ments in reconditioning such units are subject to tax 
when used by the reconditioner. The manufacturers’ ex- 
cise tax applies to the rebuilder’s sale from his stock 
on hand of rebuilt, rebabbited or machined parts. 


3. Are repairmen taxable? 

In distinguishing between persons engaged in the busi- 
ness of rebuilding and a repairman, a repair shop oper- 
ator merely disassembles, cleans, and reassembles un- 
serviceable units taken in exchange from a_ vehicle 
owner. This includes in the job any machining or re 
placing of parts which is necessary. Where the repair 
shop operator uses the rebuilt unit as a replacement of 
the next unserviceable unit which a vehicle owner brings 
to his shop, no tax liability is incurred. On the other 
hand, a person who is engaged in the business of re- 
building automotive parts to be placed in stock for re- 
sale is liable for the tax. 


The questions above have dealt with the law. Now for 
some pointed questions as to the actual work performed. 
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Hit Rebuilding 


price of the article. The current rate of 8 per cent will 
continue until July 1 1954 when it will become 5 per 
centum. 

At this point several questions arise: Are you rebuild- 
ing engines or reworking worn parts? Do you swap re- 
built parts with your customers for their worn parts? Are 
you a manufacturer? If you rebuild, stock or repair auto- 
motive parts or accessories this tax may apply to you. 
Below are some questions prepared by the Automotive 
Engine Rebuilders Association in order to familiarize ser- 
vice shops with this tax. 


1. We reline brakes with custom built lining upon which 
the tax has been paid and exchange shoes with our cus- 
tomers. Are we taxable? NO. 


2. We also reline our customers’ shoes from roll or slab 
stock. Are we taxable? YES. Is tax on exchange billing 


only? TAX ON LINING ONLY. 


3. We regrind crankshafts for our customers, returning 
their own shafts. Are we taxable? NO. 


1. We regrind crankshafts for stock and exchange with 
our customers when they bring the old one in. Are we 


taxable? YES. 


5. We metallize crankshafts for our customers and grind 
them back to standard, returning their own shaft to them. 
Are we taxable? NO. TAX APPLIES ONLY WHEN 
OWNERSHIP CHANGES. 


6. We metallize and grind paper mill rolls and deliver 
them back to their owners. Are we taxable? NO. 


7. We rebabbit con rods and main bearings for our 
customers, returning their original forgings to them. Are 
they taxable? NO. 


8 We also rebabbitt con rods and main bearings for 
tractors and other industrial motors. Are they taxable? 


NO. 


9. We take stock con rod bearings undersize and resize 
them to standard. Is this operation taxable? NO. 


10. We recondition connecting rods by installing new 
bushings in the pin end of the rod and grind the bearing 
end so a new standard bearing can be used. Are these 
sales taxable when: 
a. We stock and exchange these rods. YES. 
b. We do this work for our customers returning their 
own rods to them. NO. 


11. We rebuild water pumps, distributors, fuel pumps, and 
clutch discs. Are these operations taxable when: 
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We place them in our stock and exchange with our 
customer? NO. 
b. We rebuild our customer’s own units? NO. 


12. We rebuild clutch assemblies and resurface clutch 
plates. Are these operations taxable when: 
a. We place them in our stock and exchange with our 
customer? YES. 


b. We rebuild our customer’s own units? NO. 


13. We rebuild air compressors, grease guns, and jacks 
returning same unit to the original owner. Are we taxable? 


NO. 


We also buy. rebuild, and sell these same units. Are 
they taxable? NO. 
14. We rebuild complete motors, returning them to their 
original owner. Are we taxable? NO. 
15. We rebuild, exchange, and sell complete motors, the 
title changes hands. Are we taxable? YES. If so, is the 
tax to be paid: 


a. On the sale exchange price? YES. 


16. We repair cracked heads, blocks, manifolds, etc. Is 


this operation taxable when the unit is returned to its 
original owner? NO. Is the operation taxable when we buy 
these parts, repair them, and exchange with customer at 
an exchange price? YES. 

17. What is the rate of tax? 8 PER CENT. 

18. Can we collect tax from our customers? YES, AS 
LONG AS TAX CHARGED IS NOT IN EXCESS OF 8 
PER CENT AND A RECORD KEPT SO THAT EVERY 
CENT COLLECTED IS TURNED IN TO THE INTER- 
NAL REVENUE DEPARTMENT. 

19. How is tax payable? RETURN, WITH REMIT- 
TANCE, MUST BE FILED ON OR BEFORE THE LAST 
DAY OF THE SUCCEEDING MONTH WITH THE 
MANUFACTURER’S OR REBUILDER’S COLLECTOR 
OF INTERNAL REVENUE, USING FORM 728, WHICH 
MAY BE SECURED FROM THAT OFFICE. 


If after reading this article, you feel that you are ac- 
cordingly liable, further detailed information is available 
in Bulletin 136 of the Automotive Engine Rebuilders Asso- 
ciation, 419 North Capitol Avenue, Indianapolis 4, In- 
diana, or, from your local Internal Revenue Office. 





Flexi-Coil Truck 


HE Introduction of the first fully flexible three-motor, 
six-wheel truck under a commercial diesel-electric loco- 


motive in America was recently announced by the Electro 
Motive Division of General Motors. 

The Flexi-coil principal used on this truck was first 
introduced on Australian railroads last year. Where, at 
that time, the six-wheel trucks appeared under the export 
model of General Motors locomotives. Used under the GM 
model SD7 switcher, the new springing design affords 
riding qualities that compare favorably to the finest diesel- 
electric passenger locomotive. 

Equal spacing of axles and no loading pads enables the 
truck to take curves with greater ease and at higher 
speeds. Through the use of a “floating platform” design, 
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full flexibility has been accomplished. With this method, 
the bolster rides of four sets of large diameter double-coil 
springs which are set in the truck frame. 

This coil spring arrangement gives all the necessary 
freedom of movement for complete flexibility. Spring action 
is precisely controlled by the use of snubbers. The result 
of this action is a free-swiveling truck allowing each wheel 
to follow the contour of the rail. In addition, each wheel 
will carry its proportionate share of the load at all times. 

By utilizing this type construction, better tracking and 
greater reductions in flange wear are assured. The stresses 
on rails and structures are also reduced. It eliminates the 
tendency to turn over light rails as has been experienced 
with rigid and semi-rigid trucks. Maximum tractive effort 
is attained through the increased adhesion qualities pro- 
vided in this type construction. 

Still another feature of this truck is the ease with which 
inspection and maintenance can be performed. Since there 
are no equalizers in the way, it is not necessary to put 
the locomotive over a pit in order to perform a simple 
routine operation such as changing brake shoes. Also, for 
the first time in any 3-motor truck, the center motor is 
easily accessible. A full grown man can easily inspect or 
change commutator brushes on this motor. 

The SD7 locomotive, under which this truck was in- 
troduced, is the newest of the GM “7” series. A 16-567 
engine and [12 generator as well as AC accessory drive 
is used as in the F7 and GP7 road switcher units. 

For heavy tonnage applications, the SD7 locomotive can 
be equipped with 65:12 or 62:15 gear ratios. With these 
gear ratios, the traction motor is self-protecting in most 
applications, with operations being limited only by the 
available adhesion. Other gear ratios are available where 
schedule rather than tonnage is the important considera- 
tion. Available gear ratios range from, 58:19 to 65:12. 
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Getting the Most 


by R. J. Schager* 


EVELOPMENT trends in diesel engine design have 

resulted in greater specific horsepower through super- 
charging for higher cylinder pressures, and higher rotative 
speeds. Bearing manufacturers have had to work along 
with the engine builders to meet most of the problems 
arising, since such modifications as mentioned make them- 
selves apparent in the behavior of the bearings. 

These two groups are not alone in insuring good hearing 
life for the operator and maintenance man are also in- 
volved once the engine goes into service. Assuming that 
the proper bearing materials were selected and properly 
installed in the engine at the factory, there is still the 
matter of proper operation and, eventually, proper replace- 
ment techniques. 


*The Cleveland Graphite Bronze Company 


58 


from Your Bearings 


Operational and maintenance techniques can 
make or break engine bearing life. The author 
emphasizes this and gives a sound basis for 
getting the most out of your bearings. While 
slanted toward the railroad field, the prin- 
ciples can be much more broadly applied. 


TEMPERATURE VS FATIGUE LIFE 
TIN BASE BABBITT 
2000 PS! TEST 





200 220 240 260 260 300 32 
BEARING TEMPERATURE - °F 
Fig. 1 
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Lubrication 


Operators can best serve the interests of long bearing 
life by careful attention to lubrication. Supplying clean oil 
at the proper temperatures and in adequate quantities to 
the bearings is an over-simplification but an accurate 
description of the problem. 

Higher bearing loads, increased displacement. higher 
compression ratios and speed make it necessary to maintain 
lower lube oil and bearing temperatures because of the 
temperature affect on fatigue life and disappearance of 
the bearing material. As temperature rises, fatigue life 
decreases and wear increases. Fig. | illustrates this effect. 


It has become increasingly important to realize the 


20045" VERTICAL RADIAL 
CLEARANCE 


0004" GREATER 
CLEARANCE THAN 
VERTICAL 


ECCENTRIC BEARING 


Fig. 4 


lowest possible temperature rise in the bearing itself. Bear- 
ing design has helped accomplish this by the addition of 
spreader grooves with chamfers from eaciu end of the 
groove to the ends of the bearing, or parting line chamfers 
where spreader grooves are not used. These features are 
shown in Figs. 2 and 3. 

Eccentric bearings, where horizontal clearance exceeds 
the vertical, are often used where vertical clearance must 
he at a minimum to eliminate bearing noise. This is 
illustrated in Fig. 4. 

These design features are incorporated to increase oil 
flow through the bearing and aid rapid removal of fric- 
tional heat. Proper maintenance of oil coolers will assist 
in maintaining lower oil temperature and hence in obtain- 
ing better bearing performance. 

The problem of lubrication cannot be over-emphasized. 
The lubricant. as well as the system, is important for satis- 
factory bearing performance. With wider use of diesel en- 
gines, lubricants designed for them have appeared. Simi- 
larly, the engine builder has recognized the need for ade 
quate lubrication systems, and today considerable atten- 
tion is being given to pump capacity, oil cooling and 
filtering. 

This last item is receiving more and more attention. It 
must be kept in mind that the prime purpose of any filter- 
ing system is to supply clean, cool oil to the bearings for 
less wear and longer life. Thus, the trend today is towards 
better control of cleanliness, particularly in the large: 


engines. 
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PREADER GROOVE & 
CHAMFER AT PARTING LINE AT PARTING 


Fig. 2 Fig. 3 





Bearing life can frequently be improved through pre 
oiling by employing an auxiliary oil pump to obtain oil 
flow and pressure in the bearings prior to engine starting. 
This type of pre-oiling should be employed after filter 
changes where the filter tanks have been drained and after 
an annual inspection or major repair job where the sump 


has been drained. 


General Replacement Consideration 


When the maintenance man installs precision bearings, 
it is important that bearing shells fit tightly in the rod and 
case bores, Experience from many carefully-made instaHa 
tions has provided proper standards for bearing crush. 
This crush is the extra length of circumference beyond 
half a circle, with the strength of the housing, rod, cap 
and bolts being considered in its determination. Fig. 5 il- 
lustrates this point. 

When bearing backs and the bores into which they seat 
do not make perfect contact due to insufficient crush, the 


following troubles may occur: 


1. Normal running clearance is reduced. After a short 
operation period, bearing may close in across split line 
until it contacts journal surface, thus tending to shear oil 
film. 

2. Bearings have tendency to move slightly in housing 
which cause bearing OD and rod or housing bore to be- 
come scuffed. 


} 


3. Loose bearings allow oil to carry dirt between bear- 


59 





ing back and rod or case bore, causing localized loading 
resulting in premature bearing failure. 


With excessive crush the bore may become distorted by 
the excessive pressure necessary to bring cap and housing 
together. This often produces increased vertical clearance 
and reduced horizontal clearance, as well as the danger of 
“wiping”, adjacent to the split of the bearing bore. This 
illustrates what may result when rod and main bearing 
caps are “scrubbed” down to decrease bearing clearance 
as is done in many service installations. 

Our trimetal bearings as used jn locomotives are pre- 
cision engineered and built for easy, immediate installa- 
tion. The bearing wall is held to precise dimensions to 
insure proper running clearances. Babbitt overlays should 
never be scraped. By the same token, the parting line 
surface should never be filed. 

On all service installations it is an absolute necessity to 
tighten bolts and studs to the same degree as in the origi- 
nal installation and assembly. This may be done with a 
torque wrench or by tightening to a definite bolt-stretch. 
depending upon the manufacturer’s specifications. 

Tightening to a definite bolt-stretch is equivalent to 
torquing but is more accurate, because such variables as 
thread friction and collar friction are eliminated. An ac- 
curate bolt-stretch gauge should be used. Remember that 
any variation in bolt torque may seriously affect crank- 
case or rod bores, bearing crush, clearances and resulting 
bearing performance. 

While disassembling an engine it is important that all 
mating parts are stamped properly to insure reassembly 
in their correct location and position. Now for some of 
the actual procedures. 


Normal Shell Replacement 
In this case, bearings are usually being replaced after 


considerable service because of normal wear or fatigue. 
Usually it is not necessary to check main bearing and con- 
necting rod bores, and the shaft will not be removed. Old 
bearings are removed and main journal diameters are 
checked with special calipers and crankpin diameters with 
micrometers to determine the amount and uniformity of 
wear. 

After shells have been rolled into place, it is best to use 
the familiar lead ribbon to make certain that there is suf- 
ficient clearance. This method is not to be compared with 
instruments for accuracy but, if properly used, can be a 
definite help. However, when used with babbitt bearings, 
the lead ribbon frequently leaves a small indentation in 
the bearing surface which, in itself, can lead to localized 
fatigue areas and bearing failure. 

On smaller engines this has been eliminated by using 
Plastigage, a thin plastic thread that deforms or spreads 
with relative ease. Present range of clearance that may be 
checked with this material is 0.001 to 0.009 in. Plastigage, 
inserted between the main or rod bearings bore and jour- 
nals, spreads a definite amount that is directly proportional 
to the bearing clearance. A handy scale on the Plastigage 
container measures spread as bearing clearance. 

Another method of checking main bearing clearances is 
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to use a strain gauge or indicator with a hydraulic jack. 
The indicator is rigidly mounted on a frame member with 
the indicator tip vertically touching the cheek next to the 
journal being checked. The hydraulic jack is set up under- 
neath to lift the shaft through the clearance space which is 
registered on the indicator. This method requires extreme 
care for accurate results not influenced by distortion, ete. 


Bearing Replacement During Overhaul 

This type of replacement is usually required when there 
has been excessive heat and bearing seizure or during a 
major overhaul. The engine is removed from the locomo- 
tive and completely disassembled. 

At this time it is advisable to check main bearing bores 
for size, roundness and taper with a dial bore gauge. In 
addition, crankcase alignment should be checked with an 
alignment bar. Recommended procedure is to use a bar 
0.0005 in under the low limit bore specification for bores 
up to 4 in, 0.00075 in under for bores 4 in to 6 in, and 
0.001 to 0.0015 in under for bores over 6 in. 

If an alignment bar is not available, a new shaft may 
be substituted with bearings assembled in place. In using 
a bar or a shaft, it is necessary to apply blueing. assemble, 
turn in both directions, remove, and study the contact 
pattern. 

Tolerances for main bearing bores, connecting rod bores 
and crankshafts are given for a range of sizes from small 
diesels to the large locomotive diesels. The manufacturer’s 
recommendations should be followed when the informa- 
tion is available. However, when not available, these tol- 
erances may be used as a guide to obtain a good assembly. 

In checking shaft and crankcase, sufficient measure- 
ments should be taken to establish maximum wear, out-of- 
round and taper. Permissible tolerances are indicated in 


Table A and B. 


TABLE A—CASE TOLERANCES 


Bore Tolerance Taper Tolerance 


0.001" up to 10” 0.0002” up to 1” length 
0.092” over 10” 0.0004” for 1” to 2” 
0.0005” for 2” and longer 


Out-of-round: 0.001”. maximum allowed if horizontal larger than vertical 





TABLE B—SHAFT TOLERANCES 


Diameter Tolerance Crankshaft Taper 


(on diameter) 
0.0005” up to 112” journal 
0.001” for 1%” up to 10” 
0.002” for 10” and over 


0.0002” up to 1” long journal 
0.0004” for 1” up to 2” 
0.0005” for 2” or longer 
Hour-Glass or Barrel-Shape: Similar to taper specifications. 


Out-of-round Condition: 0.0005” up to 5” shaft diameter 
0.001” for 5” shaft and over 


Shaft Journal Finish: 20 Micro inch or better desired 
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Excessive grooving, wear or an out-of-round condition 
makes it necessary to regrind the journals to a standard 
undersize. The degree of excessive grooving, wear, etc. is 
often difficult to determine and in such cases the manu- 
facturer’s service representative should be consulted. 

After regrinding, special attention should be given to- 
wards checking the blending of oil holes into the journal 
surfaces and proper blending of fillets between journal 
surfaces and cheeks. Finally, the crankshaft must be 
washed and all internal oil holes thoroughly cleaned. 

If the shaft is not to be reground and facilities are 
available, it is best to check the main bearing journals for 
alignment. On conventional form main crankshafts, we 
can place the No. 1 and No. 4 journals in vee-blocks, lu- 
bricate with oil or grease and rotate slowly while total 
run-out on No. 2 and No. 3 main journals is checked with 
an indicator. 

Generally, 0.001 in maximum misalignment or run-out 
is allowed on adjacent journals (full indicator reading) 
with maximum total overall misalignment not to exceed 
0.002 in. On large crankshafts with five, seven or possibly 
nine main journals, it is best to support the shaft on inter- 
mediate mains when checking alignment to prevent bend- 
ing due to the weight of the crankshaft itself. 

Where there is no history of trouble, the simplest means 
of checking alignment is by assembling the crankshaft in 
the main bearing bores, and through effort required to 
spin the shaft with main caps torqued in place, determine 
whether or not the combined alignment of case bores and 
main journals is acceptable. Naturally, effort is affected 
by amount of clearance and eccentricity of main bearings. 

After assembly, it is absolutely necessary to check end 
clearance, since lack of clearance can easily cause thrust 


bearing failure. End movement can be checked either 


TABLE C 
CRANKSHAFT AND CONNECTING ROD CLEARANCES 


Journal Diameter End Clearance 

234" 0.003 /0.007” 
0.005/0.009” 
0.007/0.011" 


0.009 /6.013" 





TABLE D-CONNECTING ROD TOLERANCES 


Rod Taper and Hour-Glass 
Rod Bore Tolerances or Barrel-Shape 
0.005” up to 3'4” 
0.091” from 314” to 10” 


0.002” for 10” and over 


crankpin dia 0.0002” up to 1” length 
0.0904" from 1” to 2” 
0.0005” for 2” or longer 


Out-of-round Condition: 0.001” maximum if rod is larger horizontally 
than vertically 


Parallelism and Twist: Between rod bore and wrist pin hole is generally 
held to 0.002” maximum in 6” for both factors 
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with shims at the thrust faces or indicator check on the 
flywheel face. 

Recommended clearances for both crankshaft and con- 
necting rods are indicated in Table C. 

The general procedure on checking connecting rod 
hores and bearing bores is similar to recommended pro- 
cedures for checking main bearing bores. The same pre- 
cautions apply for bolt torque, bore size, taper and out-of- 
round conditions. 

General recommended connecting rod tolerances are in 
dicated in Table D. 


Some Precautions for Final Assembly 


Extreme care should be taken to insure that bearing 
backs and bores are thoroughly cleaned of all possible 
collections of dirt and foreign material. Inspection should 
be made for burrs, nicks, etc. that may interfere with 
proper bearing seating. 

Precision type bearings are usually located by means of 
notch and dowel. During assembly, these must be care- 
fully and completely nested in the slot or dowel hole pro- 
vided for them in the crankcase, bearing caps and con- 
necting rods. 

Before assembling the crankshaft in the crankcase and 
connecting rods on the crankpins, journals should be well 
coated with a heavy oil to prevent bearing damage by 
metal-to-metal contact. Correct torque should be applied, 
alternating from bolt to bolt rather than tightening a given 
bolt to full torque before proceeding to the next bolt. 

In order to take care of any dirt that may get into the 
engine during assembly, individual main bearing filters 
should be installed at each main bearing position during 
engine break-in. This has been found to be very helpful 


in preventing bearing scoring during this period. 


Two Important Factors—Records and Cleanliness 


Past experience shows us that a good maintenance rec- 
ord system is closely integrated with all maintenance work. 
These records will often reveal what is happening to the 
equipment and help to plan in advance on future main- 
tenance. Every effort should be made to keep records up- 
to-date and to record pertinent data on such items as bear- 
ing condition, clearances, alignment, shaft wear. oil condi- 
tion, ete. 

It has been well established that dirt is the No. 1 enemy 
of bearings and engines. A satisfactorily cleaned engine 
cannot be obtained by passing flushing oil through it 
after the job is completely and finally assembled. Engine 
cleanliness must start with a clean shop and orderly sur- 
roundings with properly trained mechanics. 

Railroads have a special problem. In the rapid conver- 
sion to diesel power, it js well realized that many obstacles 
had to be overcome. In many cases diesel overhaul and 
service work is conducted in the roundhouse along with 
steam locomotives, and it is practically impossible to estab 
lish clean surroundings. Many railroads have erected sepa- 
rate diesel shops and many others have plans to do so. 
Experience has shown that cleanliness is a must for the 
most satisfactory results. 
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Era of Steam Locomotive 
Gets Regretful K.O. 

The passing of a colorful period in 
American history was marked recently 
by the announcement of the dissolu- 


the Re- 


search institute, Ine.. and the’ setting 


tion of Steam Locomotive 
aside of its funds to establish scholar 
ships for the sons of railroad men of 
the “iron-horse” era. 

R. P. Johnson, president of the re- 
$40,000 


check for the scholarship endowment 


search group, presented a 
to the president of Stevens Institute 
of Technology, Hoboken, N. J.. at a 
presentation luncheon, Noted at the 
fact that the 


been rapidly 


luncheon, was the sad 


steam locomotive has 
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What its sponsors believe to be the 
first slidefilm to thoroughly 


cover the subject of diesel locomotive 


sound 


“trouble-shooting” when power failure 
vccurs on the line-of-road, has just 
heen completed by the Missouri Paci- 
fic Lines. St. Louis. 

Consisting of 191 frames on a strip 
of 35 mm film. with explanatory nar- 
ration on three sides of 16-in electrical 
transcriptions, the new visual aid film 
is entitled, “Knowledge Is Power.” It 
is now being shown to engineers and 
firemen, diesel maintenance forces and 
supervisors, all over the system lines. 

The film is intended primarily as a 
“refresher course” for enginemen who 
have had previous training and in- 
struction in diesel locomotive opera- 
tion, but who do not have frequent 
occasion to experience trouble during 
a scheduled run of their trains. Its 
purpose is to help them diagnose the 
cause of power failure and to show 
them how to remedy the trouble with 
out the use of special tools. 

Color 


( orded 


and actual sound effects, re- 
life. 


throughout the film to lend emphasis 


from are introduced 
and reality to the picture. Introduced 
by an allegorical treatment of power, 
power is then exemplified on modern 
railroads by the diesel locomotive. 

sidetracked by the railroads in favor 
of the 


tinuance of 


efficient diesel. Discon- 
the 


cited as further evidence that the days 


nore 


research group was 


of the coal-burner are numbered. 


Lead Data To Be Released 

\ new program for the preparation 
and distribution of engineering and 
technical data on the uses of lead was 
announced by the National Lead Burn- 
ing Association following a special 
meeting of its executive board. 

This new technical and service pro- 
gram is the industry's response to the 
growing need for lead construction in 
and industries 


the chemical process 


and is expected to be invaluable to 


the association 


states. because knowledge of lead burn- 


industry generally, 


ing and construction has been so 


closely held in the past. 


New York Central System 
“Dieselizes” Commuters 
Steam-drawn trains on 
the New York Central System became 
a thing of the past this month in the 
New 
New 


now taking over their runs. 


commuter 


York City metropolitan area. 
diesel-electric locomotives are 

In making the changeover, the rail- 
road replaced steam locomotives with 
23 new, 1600-hp diesel-electrics, cost- 
ing approximately $3,864,000; 17 for 
the Harlem the 
Hudson. 

In all. the New York Central’s diesel 


fleet now numbers nearly 1800 units. 


division and 6 for 


By the first quarter of 1953, the rail- 
road will have 1939 diesel units with 
a combined hp of 2,500,000. 


GM Diesel Lid. Expands Again 

\ new $2.5 million expansion by 
General Motors Diesel Ltd. at London, 
Ontario is getting under way. This is 
the second expansion since the plant 
was built in 1950. 

\ “sick bay” for wrecked locomo- 
tives. as well as facilities for rebuild- 
ing and repairing major diesel engine 
components such as traction motors, 
generators and engines will be con- 
structed. Another major section of 
will be 
manufacture of a new model traction 
of truck 


and a number of other components for 


plant extension devoted to 


motor, fabrication frames, 


several locomotive models. 


CNR Orders 102 Diesels 

The National 
have placed orders totalling $18.900,- 
000 for 102 road and switcher diesel 


locomotives, — it 


Canadian Railwavs 


was” recently an- 
nounced, 
When this and previous orders have 


filled. the CNR will M8 


diesels in operation throughout Canada 


been have 
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and the United States. All diesels in 
this year’s order, except four switch 
ers for use in the United States, will 
he operated in Canada. 

The orders have gone to Canadian 
Locomotive Co., Ltd., Montreal Loco- 
motive Works, Ltd., General Motors. 


and American Locomotive Co. 


Reduction of RR Hotboxes 
To be Investigated 
The Franklin 


awarded a 


has 
contract by the 
Association of American Railroads to 


Institute been 


two-year 


investigate materials used in freight 
Phe 


vram will emphasize the finding of 


car axle bearings. research pro 
bearing material with the lowest fric- 


tion by differences in 


investigating 
frictional properties of various mate- 
rials, particularly when not sufficiently 
lubricated 

\ special machine is to be devel 
oped to permit controlled tests in any 
desired combination of pressure, 
speed, temperature, and oil supply. 
Friction is stressed on the program 
because of the occurrence of hotboxes 
on railways during hot weather, sug- 
gesting the possibility that a relatively 
small decrease in temperature rise. 
due to friction, might result in a great 


reduction in the number of hotboxes. 


Atomic Energy Used 
To Measure Impurities 
\ new and highly accurate method 
of using atomic energy to detect and 
foods, 


other 


measure impurities in phar- 
mate- 
rials, has been developed by Union 
Carbide scientists at Oak Ridge Na- 
tional Laboratory. 

Dr. C. E. Larson, director of the 
Laboratory, explained that the anal- 
ysis technique involves placing the test 
sample in the Oak Ridge graphite 
The 
neutron 
bombardment, and in this way the 
traces of impurities in the material are 


artificially Then, 


maceuticals, metals, and 


reactor. or “atomic furnace”. 


sample is thus exposed to 


made radioactive. 


Diesel Powered Rail Crane 


This diesel powered railroad crane 
has recently been put into service by 
the Quebec, North Shore and Labra- 
dor Railway of Canada. Manufactured 
by the Company of 
South Milwaukee, Wisconsin, the crane 


Bucyrus Erie 
weighs approximately 140 tons and is 
powered by two 6-cyl diesel engines, 
rated at 350 hp. Capacity of the unit 
is 250 tons at the main hook. 

Prior to delivery, the crane was 
tested by lifting large concrete blocks. 
a total weight of 250 tons. In addition 
to the main hook, there is an auxiliary 
hook with a 60-ton capacity and a 


whip line which has a 15-ton capacity. 


using the highly sensitive instruments 
and detectors developed at the Lab 
oratory, the scientists can measure 
with great accuracy the exact quanti- 


ties of impurities that may be present. 


Industrial Hydraulics Meeting 
The eighth annual National Confer- 


ence on Industrial Hydraulics met re- 
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In the illustration, the crane is shown 
as a self-propelled unit. However, as 
cranes in this type service are usually 
incorporated in work trains, the self 
propelled feature is not often used, 
Phe crane is reported to be the only 
large unit for railway work with hoist 
and swing operating separately, which 
is not steam powered 


With a fuel tank 
capacity of 160 gal. it is reported that 


r 


possible in 


cranes of this type 


two 
refueled. 


Improved accuracy of control is also 


the crane can be operated for 


days without having to be 


gained with the use of diesel power 


rather than steam. 


The conference. 


sponsored by the Illinois Institute of 


cently in Chicago 

Technology. was held in conjunction 

with the Centennial of Engineering 
Twenty technical papers were pre- 


sented, including discussions in the 


fields of 


hydraulic 


hydro power, air craft. 


presses, instrumentation, 


pumps, automotive, and machine tools. 
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Calibrating Fuel Injection Systems 


Today, the high-speed, smaller diesels are dominating certain fields and 


making sharp inroads on others. 


In time, fuel injection systems will be- 


come as familiar as the ignition systems on gasoline engines. 
Right now, there are many that will find this discussion of calibration prac- 


tices informative and timely. 


Highlighted are the differences in various 


systems, what is to be checked on each, and something about the equipment 


necessary to do the job right. 


V\ HAT’S this pump calibration routine all about? 
Does my fuel injection equipment need it? If so, 

what’s involved?” When you know the answer to the often- 
asked question—really know it—then you are a long way 
toward knowing what fuel injection equipment is all about. 
“Let’s get some ideas on the subject, but first, we must 
know just what we are going to talk about. Major empha- 
sis will be placed on the injection equipment commonly 
found on the smaller, higher-speed diesels. We propose to 
discuss the products of nine manufacturers that break 
down into three types— individual pumps, the en bloc 
multi-cylinder type, and distributor type systems, employ- 
ing two general methods of metering the quantity of fuel 
delivered per stroke. The first method is the familiar con- 
stant-stroke, port and metering helix type of pump, and 


the second employs the variable stroke principle. 


Drives and Timing 

Before getting into the pumps themselves, we should 
clear up the matter of the various types of drives and 
timing of the pump to the engine. This will leave us free 
to use the word “timing” later and in a different sense. 

Just as an ignition distributor is timed to the engine 
crankshaft position, so is the injection pump. It may be 
flange mounted and have its own gear meshing with the 
engine gear train, or it may be externally driven through 
a shaft and coupling. The coupling may be rigid, have 
an adjustment for minor angular displacement, or may 
be of the type permitting change of timing during opera- 
tion. Individual type pumps are driven from the timed 
engine camshaft, either directly or through linkage. 

The point is that the pump must be timed properly with 
relation to the engine crankshaft. On 4-cycle engines, be 
sure to remember that there are two TDCs, so make sure 
that you are timed for the compression stroke of the par- 
ticular cylinder being checked. From now on, “timing” 
namely “internal 


will be given a different meaning, 


timing” of the pump itself. 


What Are We Trying To Do? 

Basically, the object of fuel injection is to get the right 
amount of fuel into the cylinder at the proper time. Cali- 
bration is the term generally applied to the test procedures 
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followed, to insure that the proper quantities of fuel will 
be delivered. Internal pump timing is the function of in 
suring that fuel delivery will start at the same number of 
degrees before TDC in each successive cylinder in the 
firing order. It may require adjustment or it may be in- 
herent in the design of the equipment. 

Calibration is a term that is fairly loosely used. With 
individual type pumps, it can mean the setting of the 
pointer with relation to the specified markings on the rack 
so as to assure equal delivery of fuel from all pumps. It 
can be used in the sense of “balancing” the individual 
units of a multi-cylinder so that they each deliver the 
same amount. In its simplest meaning, it is a measure of 
whether the pump is delivering a definite amount of fuel 
within a specified range under given conditions. 

Some pumps are provided with full adjustments for 
hoth timing and calibration. Others provide no adjust- 
ment; when parts are worn or damaged they are replaced. 
Thus, the problem of calibration varies from simple quan- 
titative testing to full adjustment with final testing. A 
maximum number of adjustments gives maximum flexi- 
hility for ynaintenance and for getting the most out of the 
parts, while minimum adjustments usually result in lower 
cost, frequently justifying the throw-away or exchange 
philosophies. 


Different Systems — Different Techniques 

After a few generalizations, iet’s take a look at specific 
systems. First, internal timing. In nearly every case where 
the pump meters and delivers fuel at high pressure, starter 
injection is controlled by a portion of the plunger closing 
a port (timing may be set to port opening, but the idea 
is the same). 

Since the port is positively located, the logical process 
is to locate the plunger higher or lower in the barrel, with 
rererence to the port, so that on cam rise it closes (or 
opens) the port earlier or later. Adjustable tappets be- 
tween the plunger and cam are commonly used for this 
purpose. Other methods are used, but the principle re- 
mains the same in all pumps having timing adjustments. 

Calibration procedures will vary with the metering 
method and adjustments provided in the design of the 
equipment. In all cases, the amount of fuel delivered under 
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Here is a calibration stand which will handle most any make 
or model multi-cylinder pump and some of the single-cylinder 
types. A double-end reversible drive affords easy access fo in 
spection plates and covers when adjusting the pump. 


specified conditions is measured and this amount must 
fall within the manufacturer's specifications for that pat 
ticular pump. It is a good check on barrel and plunger 
wear. Other troubles, such as faulty delivery or discharge 
valves, can also frequently be detected. 

In the port and helix method of metering, axial rotation 
of the plunger in the barrel changes the portion of the 
helix indexing with the port, and thus alters the effective 
stroke. A control rack and pinion for turning the plunger 
may be fixed or may be variable through adjustment. 

Adjustment is frequently provided in multi-cylinder 
pumps where the adjustable pinions associated with each 
plunger engage a single rack. This permits adjustment of 
the individual plunger rotation, with a given rack setting. 
for purposes of balancing. The alternative to an adjustable 
pinion is a sectionalized, adjustable rack. This is a similar 
idea to the adjustable linkages used between individual 
pumps. 

Variable strokes are obtained in two ways: the cam 
lift is altered; or a hinged link, transmitting lift to the 
plunger, is positioned at varying distances from the ful- 
crum of a rocking lever. 

Distributor type pumps utilize one or two plungers to 
supply all cylinders. In the first case there is no problem 
of balancing and variation in amounts of fuel delivered 
is usually attributable to other causes. Where two are used 
with each supplying, say three cylinders through a distri- 
butor, each group can be balanced. 

These remarks cover, in general, the broad principles 
of timing and calibration of the pumps under discussion. 
Now, let’s discuss each pump briefly and highlight the 
necessary operations and equipment needed for calibra- 
tion. We will assume that small special tools, such as de- 
livery valve pullers, spring compressors, wrenches, ete., 
ire at hand. 


AMERICAN BOSCH 


This firm builds individual, multi-cylinder and distri- 


Diesel Power and Diesel Transportation 


This stand has been designed for the single-cylinder type pump 
and can be rigged to handle unit injectors as well. Cams and 
housings can be interchanged to accommodate different sizes 
and makes of pumps 


butor type pumps, Models APF, APE, and PSB, respe: 
tively. 
Movet APF 

Vetering: Port and helix. 

Type control: Rack and pinion (no pinion adjustment). 

Plunger actuation: From cam on engine camshaft 
through tappet. 

Timing: Height of plunger is set on installation. Mark 
on plunger guide cup must index with reference mark 
in window of housing when tappet is on base circle 
of cam. Adjusted by tappet (when adjustable) or by 
shims under body of pump. 

Calibration: Output is checked to be within limits and 
calibration rack pointer is adjusted (shimmed) to a 
standard setting on rack scale. 

Equipment needed: Special calibration stand is re- 
quired, Drive is needed as actuating cam is part of 
engine. Cam is to builder's design and must be du 
plicated or normal delivery characteristics must be 
converted in terms of those of the standard cam used. 

Move. APE 

Vetering: Port and helix. 

Type control: Rack and pinion (individual pinion ad- 
justment). 

Plunger actuation: Cams on integral camshaft; ad 
justable tappets. 

Timing: Each plunger is timed by a tappet adjustment 
to port closing (or opening, if specified) most usually 
by the “flow” method. 

Calibration: Individual pump delivery is checked and 
all are balanced. Plunger is rotated independently of 
rack by loosening screw clamping pinion to control 
sleeve. This capability for adjustment requires de- 
livery check at two widely separated control rack 
settings and operating speeds, since even a_ badly 
worn plunger could be made to balance out at one 
selected point. 


Equipment needed: Calibration stand with adjustable 
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speed drive with adapters to fit various types of pump 
couplings and mountings. Timing dise is also re- 
quired 

Mover PSB 

Metering: Lapped sleeve on plunger is positioned to 
vary effective stroke by relieving pressure when a 
flat on the plunger, connected to pressure area above 
plunger. rides out of sleeve. Effect is the same as a 
movable port. 

Type control: Sleeve positioned by governor linkage. 

Plunger actuation: Cam on integral camshaft for recip- 
rocation and gears and shaft for rotation to effect 
distribution. 

Timing: No adjustinent. 

Calibration: Delivery at specific speeds can be checked. 
Balancing is inherent. Designed for replacement of 
entire hydraulic head as a unit. 

stand with variable 


Equipment needed: Calibration 


speed drive holding fixture. 


CATERPILLAR 
This firm works on the basis of replacement of faulty 
units. Pump housing including camshaft, tappets, governor. 
etc., can be considered as part of engine with easily re- 
placeable pumping units mounted on entablature at top of 
housing. 
Vetering: Port and helix. 
Type control: Rack and pinion (no pinion adjustment). 
Plunger actuation: Cams on integral camshaft in hous- 
ing. 
Timing: Adjustable tappet and pump housing. 
Calibration: Individual pump delivery is checked and 
if it fails is replaced. 


Equipment needed: If entire pump assembly is checked. 


a calibration stand with variable speed drive and 
holding fixture is needed. Usually, a test housing is 
set up and individual pumping units are mounted on 
it for testing. 


CUMMINS 

This system is of the distributor type, with fuel de- 
livered to the nozzles at low pressure, Pressurization occurs 
in the injector. 

Metering: Variable stroke. 

Type control: Hinged link bearing on rocker lever. 

Plunger actuation: Cam on integral camshaft, through 

rocking lever, and hinged link to plunger. 
Timing: Inherent but not critical as timing is deter- 

mined in injector. 
Calibration: Output and pressure for each cylinder are 

measured. 
Equipment needed: Calibrating stand with variable 
speed drive, holding fixture. proper pressure gauges, 


and necessary valve arrangement. 


GENERAL MOTORS (Detroit Diesel Engine Division) 

This firm builds a unit injector incorporating the pump 
and nozzle in a single unit. Adjustments are made on the 
engine after installation. 
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Metering: Port and helix. 

Type control: Rack and pinion (no pinion adjustment). 

Plunger actuation: Rocker arm and pushrod linkage 
from engine camshaft. 

Timing: Rocker arm adjustment screw sets plunger to 
proper depth measured by timing pin of specified 
length. 

Calibration: Output is seldom checked, reliance being 
placed on visual inspection of parts during overhaul. 
Leak-off test with orifices and fuel return line blocked 
will also indicate wear. Balance is obtained by adjust- 
ment of control tube levers. 

Equipment needed: Nozzle tester, holding fixture. 
Vote: With the proper drive equipment and _attach- 
ments, however. actual delivery at various speeds and 
rack settings may be checked and units having like 

matched into sets. 


delivery characteristics can be 


resulting in smoother-running engines. 


INTERNATIONAL-HARVESTER 

This firm builds both a single and a double plunger 
distributor type pump, wherein output of the single plung- 
er is distributed to four cylinders, and in the double 
plunger type, each plunger supplies three cylinders of a 
6-cyl engine. 

Vetering: Port and helix. 

Type control: Rack and pinion. 

Plunger actuations: Cam on integral camshaft. Another 

camshaft operates distributor valves. 

Timing: No adjustment. 

Calibration: Individual delivery to each cylinder, total 
total 
delivery to each group of three cylinders for the 


delivery for the single plunger pump, or 
double plunger pump, can be measured. Totals will 
show average pump output. Individual cylinder de- 
liveries within groups should be same. Variation 
might indicate distributor valve faults. Balancing 
on the dual plunger pump is achieved by use of an 
adjustable, sectionalized rack. 

variable 


Equipment needed: Calibrating stand with 


speed drive and mounting fixtures. 


SHEPPARD 
This firm builds their units as individual or multi 
cylinder pumps, utilizing the same principles and con- 
struction throughout. 

Vetering: Variable stroke. 

Type control: Variable cam lift controlled by governor. 

Plunger actuation: Variable lift cams in integral cam- 
shaft. 

Timing: Height of plunger in barrel can be altered by 
nut threaded on end of plunger and resting on 
plunger guide cup. 

Calibration: Individual plunger delivery is measured. 
Balance among units is achieved by raising or lower- 
ing barrel. Individual threaded equalizing heads are 
proved. 

variable 


Equipment needed: Calibrating stand with 


speed drive and holding fixture. 
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BENDIX-SCINTILLA, C.A.V. AND DEMCO 


Bendix produces individual type pumps and a unit injec- 


tor that is in effect an inverted pump and nozzle combined. 
Comments concerning the Bosch Model APF pumps gen- 
erally apply. 

Both C.A.V. and Demco produce both individual and 
multi-cylinder type pumps. Comments concerning — the 
Bosch Model APF and APE pumps generally apply. One 
difference in the older model Demco multi-cylinder pump 
concerns the method of balancing delivery. Relationship 
of rack to plunger position is altered by rotating the barrel 
with a screw device. The port is moved rather than the 
helix, but the effect is the same. On their later model, there 


is no adjustment for balancing or internal timing. 


Test Stands 

We have talked very glibly about drives and fixtures, 
but there is more to it than that. Various rigs can be 
built, and for field testing, they may be adequate for a 
rough check. They might work sufficiently well for a 
“go” or “no-go” decision on equipment where no adjust- 
ment is provided and a policy of replacement is estab- 
lished. When it comes to adjustments, there is no sub- 
stitute for precision-built test stands. 

Such equipment should duplicate service conditions to 
the greatest possible extent to be effective. Rigidity 
of mounting is important. The drive should have adequate 
horsepower (and it takes power) and be as smooth as pos- 
sible. Loading is intermittant as the cams start working 
against high pressure, so flywheel effect should be provided 
to maintain constant speeds. Couplings should be at least 
as good as they are on the engine and substantially free 
from looseness and backlash. 

Variable speed adjustment with good tachometer indica- 
tion is essential, not only for checking various pumps at 
specified speeds, but for checking a single pump at differ- 
ent points in its speed range. When specifications call for 
so many ce’s of fuel to be delivered in so many strokes, at 
such-and-such a speed, an accurate counter is needed. This 
counter should be integrated with a method of diverting 
delivery to the measuring graduates, coincident with the 
start of the counting, and diverting it away as counting 
stops. 

There is need for a fuel system that can supply the 
requirements of the pump on test with adequate clean fuel 
(generally, a reference fuel) at the proper pressures. Then, 
there are the test nozzles, spray deflectors, etc., that are all 
part of the system. 

These are some of the things necessary in good test 
stands. There are many things to be checked on pumps 
that have not been mentioned such as governors which 
are as important as the pumps themselves. A good test 
stand will provide means for doing these jobs, too. In 
selecting test equipment for a certain pump, these factors 
should be considered so that the best possible job can be 
done in the least possible time. This adds the factor of 
good design for convenience. If more than one type of 
pump is to be checked, this adds the consideration of 
maximum flexibility. Various adapters and fixtures should 
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be available to handle different makes of pumps, and dif- 
ferent sizes of one make. 

Get a clear picture of the fundamentals of calibration 
as it pertains to the systems in use today; supplement this 
with detailed information from the manufacturer's spec- 
ifications; and then select good test equipment. Then you 
will know what calibration is all about and be ready to 
do something about it. 





What Do You Know! 


So you think you know all about diesel repairs. 
Could be, but there’s one way to find out. 
Check your answers to the questions below 
and then see how they compare with those on 
Page 93. 


“Timing” with reference to a fuel injection pump of the 
Bosch APE type means: 
a. Setting start of injection in each plunger and barrel 
assembly 
b. Connecting pump to drive in proper relationship to 
crankshaft position 
c. Adjusting height of the plunger in the barrel 
d. Balancing delivery among the pumping units 


in this same type pump, once output of pumping units are 
all adjusted to deliver same amount of fuel in a given 
number of strokes at one speed, the pump is balanced for 
the entire speed and load range of the engine. 


a. True b. False 


3. Modern engine design trends are toward increased circula- 


tion of oil through the bearings. A major reason is 


a. To cool the bearings 
b. To flush out abrasives 


c. To reduce spill through oil 
system pressure relief valve 


4. Amount of “crush” in precision type bearings is: 


a. Not particularly important  c. Important only if too great 
b. Important only if too little d. Important either way 


5. Bearing bores shculd always be round and straight. 


a. True b. False 


Since turbochargers operate at high speeds and fairly high 
temperatures, very heavy oil should be used for lubrication. 


a. True b. False 


If you run a repair shop and rebuild various engine com- 
ponents, you are automatically liable for payment of an 
Excise Tax. 


a. Trve b. False 


The most accurate method of setting a mechanical lubricator 
to deliver the required amount of lubricating oil is: 

a. Number of drops per minute 

b. Total volume to be delivered in a given period 


Which of the following fluids is not used as a mixture in 
mechanical lubricator sight glasses: 

d. Silicones 

e. Alcohol 

f. Windex 


a. Glycerine 
b. Kerosene 
c. Ethylene glycol 


Normally, horizontal and inclined chain drives ore in 
stalled with an initial sag equal to (a) 2 per cent (b) 4 
per cent (c) 6 per cent of sprocket wheel center distance. 


Battery specific gravity readings should be corrected for 

temperature. Standard temperature is 77°F. For every 

3°F over, you-—— one point. For every 3°F under, you 
one point. Fill in “add” or ‘subtract’. 
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Fig 1 Illustrated here is the recommended method for aligning 
the shofts for the drive. 


- 


Fig 2. Aligning the sprockets is the next step. This is done by the 
use of a straight edge. 


Fig 3. Inserting ihe coupler link is done bringing the two ends 
together on the sprocket. 


Installation and 


By R. T. Sweeney” 


CCURATE alignment, proper chain tension, good lu- 

brication and periodic inspection are required to 
obtain maximum chain and sprocket wheel life. 
SHAFT AND SpROCKET WHEEL ALIGNMENT—Mount the 
sprocket wheels on their respective shafts. As illustrated in 
Fig. 1, align the shafts horizontally with a machinist’s level, 
and adjust the shafts for parallel alignment with a vernier, 
caliper, or feeler bar. The distance between shafts on both 
sides of the sprocket wheels must be equal. When shafts 
have been accurately aligned, the motor, bearings, etc., 
should be bolted securely in place so that alignment will 
be maintained during operation. 

Sprocket wheels must be in axial alignment for correct 
chain and sprocket tooth engagement. Apply a straight 
edge, or heavy cord to the machined sprocket wheel sur 
faces as shown in Fig. 2. When a shaft is subject to end 
float, the sprocket wheel should be aligned for the normal 
running position. Tighten set screws in sprocket wheel 
hubs to guard against lateral wheel movement and to hold 
key in position. 

CHain INSTALLATION—Inspect chain to make sure it is free 
from dirt or grit before it is installed. Fit the chain around 
both sprocket wheels bringing the free ends together on 
one wheel as shown in Fig. 3. Insert connecting or couplet 
link and secure in place. 

Cuain Tension—Adjust drive centers for proper chain 
tension, as follows: 

Normally, horizontal and inclined drives should be in- 
stalled with an initial sag equal to approximately 2 per 
cent of sprocket wheel centers. 

Vertical center drives, and those subject to shock load- 
ing, reversal of rotation, dynamic braking, or the surging, 
pulsing type of loading typical of diesel engines under 
certain operating conditions, should be operated with both 
spans of Chain almost taut. Periodic inspection of such 
drives should be made to avoid operation with excessive 
slack and to maintain proper chain tension. 

To determine the amount of sag, pull one side of the 
chain taut allowing all the excess chain to accumulate in 
the opposite span. As illustrated in Fig. 4, place a straight 


*Assistant Chief Engineer, Ewart Plant, Link-Belt Company, 
Indianapolis 
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Chains, like moving parts of a machine, must be 


properly installed and maintained to achieve 


Maintenance of Chain Drives 


their high efficiency and give the long, trouble- 


free service they are capable of providing. 


edge over the slack span and, pulling the chain down at 
the center, measure the amount of sag. If necessary, adjust 
drive centers for proper sag that will result in correct 
chain tension. 


Sag in Inches for 2 per cent Chain Slack 





Shaft centers, 


inches 20 30, 40 50 60 70 | 80 | 90 100 125 150 


Sag, inches % | % | % 1 11% !1%|1% |1%| 2 | 2%) 3 











Lubrication 


Wuy Luspricate?—The primary purposes of chain lubri- 
cation are to restrict the rate of joint wear to a minimum. 
to protect the parts from corrosion, to prevent galling and 
seizure of the pin and bushing, and to maintain the oper- 
ating efficiency at a maximum. 

A clean oil film must be maintained at all load carrying 
points where relative motion occurs. These locations are 
between the pin and bushing, bushing and roller, and the 
roller and sprocket tooth. 

To effectively lubricate the chain joints, oil must be 
delivered to the spaces between sidebars as indicated in 
Fig. 5. The oil should be directed to the inside of the 
lower span so that it will not be thrown off by centrifugal 
force before it penetrates to the chain joint. 

It is essential that proper tubrication be provided at all 
times. 

SELECTION OF THE LuBRIcANT—In general, either enclosed 
or open running chains, when operating in a clean, un- 
abrasive atmosphere, should be lubricated with one of the 


following neutral grades of straight mineral oil: 


Temperature of atmosphere 

surrounding drive, deg. F SAE viscosity no. 
20 to 40 20 
40 to 100 30 
100 to 140 50 


High Temperature Lusrication—Roller chains may be 
operated at temperatures up to approximately 700°F. 
Petroleum oils should not be used at temperatures exceed- 
ing 300°F. 
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Fig 4. The proper method for determining chain sag in inches is 
illustrated above. 


Chains operating in high temperature atmosphere can 
be effectively lubricated with colloidal graphite dispersed 
in carbon tetrachloride or kerosene. These solutions will 
penetrate to the chain joint and, upon evaporation of the 
volatile carrier, a very thin deposit of the graphite will be 
left on the chain joint surfaces. 

This type of lubricant should be directed to the clear- 
ance space between sidebars as shown in Fig. 5 and may be 
applied by drip or wick-fee oil cups. It is advisable to 
consult a lubricant manufacturer’s technical staff for exact 
recommendations on this type of lubricant. 

LupricaTioN Unper Aprasive Conpitions——Slow speed 
open running drives exposed to extremely abrasive atmos- 
pheres will have shorter life than those operating under 
more favorable conditions. This type of drive is undesir- 
able, but when they must be used they may be lubricated 


! ' ' Y 


Fig 5. Here are the points to be Jubricated. This can be done by 
several methods 
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Fig 6. Illustrated above are two of the recommended drive 
arrangements, 


Large ratio 
p “~— small sprocket low 
ait OIL LEVEL N.D- 


~~ pa ast 





Small ratio 
horizontal centers 


Fig 7. This illustration shows the type of drive arrangement 
that should be avoided 


with a neutral petroleum jelly or petrolatum. This lubricant 
is a solid at normal room temperature, but when heated 
to about 150°, it becomes sufficiently fluid to penetrate to 
the chain joint. Therefore, at operating temperature it is 
solid enough to hinder the entrance of abrasive materials. 

To lubricate a chain with petrolatum, submerge it in the 
heated lubricant and allow it to stay until air bubbles no 
longer rise to the surface, thereby being assured that the 
clearance between the pin and bushing is completely filled. 
The chain should remain in the petrolatum until it is 
partially solidified to prevent the lubricant from draining 
out of the chain joint. 

Chains so lubricated will operate for a reasonable length 
of time before they require relubrication. The chain should 
be thoroughly cleaned to remove all dirt and abrasives 
before being relubricated. 

Manual lubrication is recommended only for low hp 
drives with a chain speed under 600 fpm. Open running 
drives thai are manually lubricated should not be exposed 
to abrasive dust. The lubricant may be applied with a 
brush or from a spout type oil can to the spaces between 
sidebars as shown in Fig. 5. 

Drip-cup lubrication is a semi-automatic method adapt- 
able to low hp, open running drives with a chain speed 


under 600 fpm, not exposed to abrasive dust. This type of 


lubrication is not ordinarily recommended for enclosed 
drives because of the difficulty in properly directing the oil 
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to the chain, and should not be used unless there is no 
alternative. 

The drip-cup may be mounted on a tube or pipe having 
drilled holes spaced to drip the oil between the sidebars 
as illustrated in Fig. 5. About 4 to LO drops per min are 
usually sufficient to lubricate slow speed drive chains. It 
will take about one hr to drop one oz of oil at the rate of 
10 drops per min. Drip cups of 24%, 5, 10 and 18 oz 
capacity with adjustable feed controls are available. 

Splash lubrication is the simplest and most economical 
method of lubricating enclosed drives, and provides a 
highly satisfactory means of automatically lubricating 
drives at low or moderate speeds. The chain dips into a 
reservoir of oil to a depth of about 1% in, forcing the 
lubricant into the chain joints. Only a short length of 
chain should run through the oil, preferably only that 
portion on the bottom of the lower sprocket wheel. Except 
for very slow speed drives, the entire lower span of chain 
should never be allowed to drag through the oil. 

To successfully use the splash method of lubrication, the 
right and wrong relative shaft position and drive arrange 
ments are illustrated in Fig. 6 and Fig. 7, respectively. 


Inspection and Maintenance 

To properly care for chain drives, establish regular 
periods of inspection. All drives should have an initial 
inspection after the first 100 hr of operation, a second 
inspection after 500 hr, and periodically thereafter. The 
periodic inspections of vertical center drives and those 
subject to shock loading, reversal of rotation, or dynamic 
braking, should be made at more frequent intervals, with 
a particularly careful check made of chain tension. Follow- 
ing is a recommended inspection routine: 

Check sprocket wheel alignment. If wear is apparent 
on the inner surface of the roller link sidebars and on 
the sides of the sprocket teeth, there is misalignment. This 
condition should be corrected immediately to prevent 
undue wear of chain and sprocket teeth. CAUTION—Tight- 
en set screw in sprocket wheel hub after adjustment has 
been made. 

Check sprocket tooth wear. Excessive tooth wear will 
result in hook shaped teeth. When sprocket wheels are 
found in this condition, they should be replaced. If new 
sprocket wheels are not immediately available, the hook 
can be dressed off, or if design permits, the sprocket wheel 
can be reversed to present the unworn tooth face to the 
chain. If sprocket wheels are well aligned, check set screws 
in sprocket wheel hubs and retighten if necessary. 

Adjust sprocket wheel centers to take up accumulated 
slack and provide proper chain tension. This is particularly 
important at the initial 100-hr check since some slack will 
be apparent as a result of the seating of chain joint com- 
ponents. 

After the first 500 hr of operation, drain the lubricant, 
and refill the casings with fresh oil. The lubricant should 
be changed after each 2500 hr of operation thereafter. 
If at any time the lubricant is found contaminated, the 
casing should be flushed and the chain carefully cleaned. 
When dry, immerse the chain in oil and reinstall. 
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More and more of the smaller, high-speed diesels are going 


into service. 


Maintenance shop facilities must keep pace. 
Some shops will be started from stratch. 


In many cases, fleet 


operators, engine rebuilding shops and repair shops are faced 
with the prospect of converting, partially or wholly, from 


gasoline to diesel engine repair. 
tion, “What do | need?” 


Eventually, comes the ques- 
Here is an answer along with some 


of the planning considerations. 


hat are you going to do in your shop?” This is 

the first question to answer and it is not as simple 
as it sounds, “Ole Debbil Economics” enters the picture at 
this point. On a careful analysis, it might be cheaper in 
the long run to forget the whole thing and, with the ex- 
ception of routine preyentive maintenance, farm it out to 
a reliable shop that already has the facilities. 

On the other hand, it may be entirely feasible to do 2 
part of the work, farm out the rest, and make the overall 
operation pay. When the volume of work is great, as in 
fleet operation, a shop with full operational facilities can 
he generally justified. Each particular case must be figured 
on its own merits, 

First. you must consider the anticipated work load. This 
will be based on the number of units and a reasonable 
estimate of the frequency that certain operations will lx 
required, Service severity will be a factor in determining 
frequency. 

Then you must figure the cost of getting the tools to do 
the work. Be sure to include those for all the various in- 
dividual operations that are grouped in a certain type of 
repair. For example, if you are planning to do ring jobs. 
you must consider ridge reamers and liner hones. With 
the engine that far apart. it would be well to plan for 
valve refacing and seat regrinding. While the connecting 
rod is out, it would be well to check alignment and con- 
dition of the bearings. 

Labor costs being what they are, it is economic to 
figure a maximum number of jobs that can be done while 
entailing the same amount of disassembly. For practical 
reasons the line must be dr:wn somewhere. In the case 
mentioned, you could go on and say that the crankshaft 
should be checked and reground if necessary. This brings 
up bearing bore alignment, etc., etc. The engine functions 
as a unit and all parts are interrelated. You must decide 
on how far to go and tool for the work to be handled. 

Labor is a big item. How many men will be required? 
What skills? Is there enough work to keep skilled men 
busy on jobs that will utilize their abilities to the fullest 
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degree? This must be evaluated. It would be silly. for 
example, for a small fleet operator to hire an injection 
specialist for the maintenance of the relatively few pieces 
of injection equipment involved. It wouldn't keep him 
busy. If he is any good, his pay reflects it and it would 
he a waste to utilize him on less exacting work. 

Another factor to be considered is the stock o1 parts 
room. What will be the cost of inventory, based on your 
projected scope of operation? What supply sources are 
available to you? Will it be within the scope to set up 
a parts man to handle the stock room, records, inventory 
level, etc.? This is a necessary function: no casual system 
works efficiently for long. 

Local facilities will be known to you and cost estimates 
for getting your work done can be obtained. You will 
have worked out cost factors for your own projected 
operation and can make a comparison. Naturally, you 
will pick the system of operation that assures the best 
overall maintenance at the least cost. 


Planning the Work 


Whatever the decision, procedures must be planned 


ahead of time. Not only do you want to get the most out 


ped 
ce 


“my 


of your diesel equipment through good maintenance, but 
you want to keep down-time to a minimum. Plan around 
a policy of unit replacement. Change-out of complete as- 
semblies up to and including the entire engine will re- 
duce the time that the major unit——-bus, truck, tractor, 
etc.-is out of service and not making money. It takes 
plenty of spare units but usually saves money in the long 
run. Then, you plan for the repair of the assemblies. Space, 
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tooling and fixtures should be allocated for each type 


of repair job. A “flow plan” through the shop should 
be set up based on the functions to be performed and 
the physical layout. Without a specific case, it is hard to 
do any more than to state general principles. 

The larger the shop and the number of men employed, 
the greater the opportunity for departmentalization and 
work, the 
greater the justification for elaborate tooling even for 


specialization. The greater the volume of 


jobs of relative infrequency. It is best to plan for 


“straight-line” production with assembly repair shops 
all feeding into the line at the proper time. Minimiza- 
tion of handling, “crossing” of lines, and duplication of 


effort is to be avoided. 


General Shop Facilities 


Talk to your wife about her preferences in a house. 
Chances are that she will take a dim view of stair climb- 
ing: everything goes on one floor. She will want a rear 
entrance with an easily cleanable area for the kids to 
track up with their dirty shoes and clothes: When they're 
clean they can go out the front door. The place should 
be light and airy with plenty of electric lights for dark 
days, and nights. Plenty of outlets, too, for those time- 
saving appliances. 

The kitchen layout will have step-saving features while 
giving ample closet space for storage, working space, 
cabinets for staples and space for the kitchen tools. 
Everything will be there for washing, and cleaning too. 
There will be an exhaust fan removing smoke and fumes. 
Convert the terms and she could do a good job in laying 
out the shop. 

To the basic items should be added such commercial 
requirements as a compressed air supply with plenty of 
outlets, fire protection, and first aid facilities. Headroom 
will have to be ample for the equipment to be handled 
and lifting facilities provided where necessary. Have 
ample space (even for some expansion) with free aisles 
and ready access to machinery and the work. Floors 
should be of a type easily cleaned with drains provided 
for flushing at regular intervals. 


These requirements are basic for all size shops. 


General Tooling 


General hand tools must be assumed to be on hand in 
adequate quantities. In all but the smallest shops, special 
tools should be kept in the tool room for use on a 
“check-out” system. 

Benches, vises, dollies, engine stands, and movable 
work tables, all of which he'p the mechanic and make him 
more productive, should be available in adequate quanti- 
ties. Work on the basis of taking the necessary parts, 
common items, etc., to the mechanic. A parts man can 
probably lay out the parts better, and it avoids all the 
trips and waiting at the stock room counter. 

To do the job right, there must be a good record sys- 
tem. Job orders and inspection check-off sheets are es- 
sential. The parts man will need an inventory and stock 
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level system to make sure that he has the right items in 


the right quantities. 


Specific Tooling 


To list all of the items that go into a fully equipped 
shop would be a herculean task. It would also depend on 
the type and size of shop and the nature of the equipment 
being handled. In a well-departmentalized operation there 
would be a number of individual shops, even when con 
idering only the engine and its accessories as is being 
done here. 

\s an example, the following shops might be found, 


each with its own tooling requirements. 


1. Cleaning shop with steam strippers. hot immersion 

tanks and smaller parts washers. 

2. Injection shop with facilities for pump and nozzle 

repair. 

3. Electrical shop with equipment for handling 12- and 

24-volt systems. 

t. Battery shop for recharging, repair and storage of 

batteries. 

>. Unit assembly repair shops for the overhaul of items 

such as oil and water pumps, cylinder heads as a unit. 

pistons and rods as an assembly, etc. 

6. Assembly line where all the components are finally 

pul together. 

7. Run-in and power testing bay where engines are 

checked before installation in the piece of equipment. 

So as to get down to cases, let’s concentrate on the 
major tool items that would be required for full rebuild- 
ing of the engine itself. The list can be modified to fit 
the particular operation. If the scope of the work is 
limited, or if the planned operation calls for farming 
out some of the jobs, many of the tools can be eliminated. 


GENERAL MACHINE TOOLS 
Tool 


Size and/or Remarks 


Lathe Minimum is 10-in bench model 
with larger sizes preferred. 

Drill Presses Minimum is bench model for 1/- 
in drills. Capacity to l-in drills 
desirable. 

Grinders Bench grinders for tool sharpen- 
ing, general work, etc. 

Tool post grinder with quills and 
wheels for internal and external 
grinding. Size to suit lathe. 


Drills, Electric or Air Both 14- and 14-in sizes. 
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Nut Runners and Im- 
pact Tool, Electric or For up to 7%-in stud nuts. 
Air 
Hydraulic Press 50- to 80-ton capacity. Should 
combine arbor press. 
These tools are adequate for general engine work, but 
more elaborate tooling may be necessary for work on 


other portions of the equipment. 


TOOL ROOM 
Tool Size and/or Remarks 


Precision Tools Feeler micrometers, in- 


side and out from 1 to 6 in; dial 
indicators; vernier calipers; cyl- 
inder bore gauges, square, straight 
edge, ete. 

Reamer Sets 

lap and Die Sets 


Up to L-in size. 

Up to 7%-in NC and NF threads; 
pipe threads to 1-in pipe. 

Stud Remover and 
Driver Pullers Up to %-in studs. 

To these items can be added all the special wrenches and 
tools not used sufficiently to be found in the mechanic’s 
tool box. Also, all the standard tools such as files, hack- 
saws, heavy hammers, etc. 


CYLINDER HEAD REBUILDING 


Tool Size and/or Remarks 


Valve Refacer Up to 14-in stems. 


Valve Seat Grinder Pilots up to 4 in, stones to 234 
in. (Gauge for concentricity check 
should be included. ) 

Seat Insert Puller 
and Inserter Tools For inserts for valve sizes above. 
Seat Counterboring 
Tools 

Valve Guide Puller 


and Driver 


See above. May be hand or motor 
driven. 


Up to 14-in stems. 
Valve Guide Reamers Up to '/2-in stems. 
Valve Spring Tester For 414-in length, up to 190 Ib. 
Valve Spring 
Compressor 


Head and Block 


Surface Grinder 


See above. 
Needed for trueing warped and 
distorted heads. 

In addition, special tools for particular makes and 
models will be needed. An example is the tooling for re- 
moving and installing injector tubes on GM Series 71 
engines. 
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LINER TOOLS 
Tool Size and/or Remarks 
maximum diameter, 
stroke. 
speeds suitable for hard sleeves.) 


Cylinder Boring Bar 5- to 6-in 


about 12-in (Feed and 
Cylinder Hone For diameters above. 
Cylinder Bore Gauge For diameters above. 
Ridge Reamer For diameters above. 


Liner Puller For diameters above. 


PISTON AND CONNECTING ROD RECONDITIONING 
Tool 


Piston Ring Expanders For rings up to 6-in diam. 


Size and/or Remar ks 


Piston Ring 
Compressors See above. 
Connecting Rod This may be incorporated in one 
Aligner of the following machines. 
Pin Fitting Machine Pins to 2 in, 
Should 


bearing center to center distance 


pistons to 6 in, 
accommodate rods with 


up to 16-18 in. 
Rod Borer May 


be incorporated in machine above. 


Big-end bores 31% to 4 in. 

Rod Bore Gauge See sizes above. Will check size 
and eccentricity. 

Magnafluxing of the rods is highly desirable during 

overhaul or rebuilding. In a large shop, the investment 

will pay off, but if felt to be excessive, arrangement 


should be made to have it done outside. 


CRANKSHAFT, CAMSHAFT AND BLOCK 
Tool 


Main and Camshaft 


Size and/or Remarks 


Bearing .landle up to 60-—72-in length. 
Line Boring Bar 
Crankshaft Regrinder 


Surface Grinder 


Handle shafts for block above. 

See under “Cylinder Heads”. 
Again, magnafluxing of the crankshaft is important. 

Comments above apply. 


General Comments 

In selecting sizes and capacities for the tools listed, 
it was necessary to consider maximums needed to handle 
the larger of the automotive-type diesels. With few ex- 
ceptions, these tools will take them all. Also, adapters 
and special fixtures will increase the capacity of the tools 
to handle even larger engines. 

Where the specific makes and models engines are known, 
sizes can be scaled down to suit with a consequent re- 
duction in cost. On the other hand, job shops and engine 
rebuilders will want the larger sizes so as to cover the 
greatest number of engines. In general, the larger heavy 
duty tools used for gasoline engine repair will “double 
in brass” with a few modifications. 

The essence of good, economical maintenance is plan- 
ning. Consider all the factors and strike the happy medium 
between going overboard in tool investment and trying to 
do things the hard way. 
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Here is the first of two articles dealing 
with installation, maintenance, inspection, 
and records of storage batteries. Al- 
though written with the diesel-electric 
locomotive in mind, they apply generally 
to all heavy-duty battery installations. 


Part | — Installation and Maintenance 


Care and Charging of Batteries 


By S. K. Lessey* 


HE storage battery on a diesel locomotive has an im- 

portant job to perform, Not only is it the heart of 
the locomotive’s electrical system, furnishing current for 
control circuits and lighting; it also must supply the 
quick surges of power required in starting the engine, 
its first and most important function. 

While the battery requires relatively little care, re- 
liability of performance and length of service life depend 
upon proper maintenance and charging. 

The purpose of this article is to promote the same 
careful attention to the storage battery that other valuable 
electrical equipment receives. The instructions and rules 
set forth here have been proven by experience in the field. 
‘Their careful observance will assure long and dependable 
battery performance, 


Installation 
Receiving New Battery——Unpacking, Freshening Charge— 
A new battery should be examined at once for possible 
loss or spillage of electrolyte. This is done by removing 
the vent plugs and noting the height of the electrolyte in 
the cells. Unless some has been spilled during shipment or 
unloading, the electrolyte level should be 1 in below the 
bottom of the filling tubes. If spillagei s evident, the 
level should be restored by adding electrolyte of the same 
specific gravity (sp gr). If no electrolyte is available, 
approved water may be used. However, a notation should 
be made on the battery record. 

The next step is to check the sp gr of the electrolyte. 
If it is 20 or more points below the fully charged gravity 
stamped on the nameplate, a freshening charge should 
be given. Such charging should be at the finish rate 


*Manager, Service Division, The Electric Storage Battery Company. 
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shown on the nameplate until hourly sp gr readings of 
the lowest cell no longer show an increase, and then should 
be continued for three more hours. 
Location of Battery, Ventilation—A well ventilated battery 
compartment promotes long battery life. Outside air flow- 
ing freely over and around the battery helps dissipate 
heat and prevent excessive operating temperatures, espe- 
cially if the voltage regulator is not functioning properly, 
or the locomotive is being operated in a warm climate. 
Ventilating openings should be covered with 14-in mesh 
screens. These must be kept clean and unclogged by dirt 
or paint, since lack of ventilation is one cause of high 
battery temperatures. 
Tray Blocking, Cables 


vent excessive movement of the battery in the compartment. 


The purpose of blocking is to pre- 


Normal clearance between blocking and battery should be 
about 1 in on all four sides of the tray. Blocking should 
be high enough to bear against reinforcing strips on sides 
and ends of the trays. End blocking should not extend 
more than 9 in above the tray bottom, but side blocking 
must engage both upper and lower container ribs. 

Important Note: Do not wedge the battery into the 
compartment. 

In arranging battery terminal leads and intertray con- 
nectors, care should be taken to prevent strain on battery 
terminal posts. Cables should not be permitted to come 
into contact with intercell connectors, be crushed between 
trays, or between trays and compartment walls. Friction 
on the cables eventually will wear away insulation and 
result in grounding. 

Bolted Connections, Corrosion—Clean contact surfaces and 
tight connections insure better electrical efficiency and 
help to prevent starting failures. Therefore, before the 
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battery is connected the solid lead terminal posts should 
be wire brushed. This does not apply to the lead coated 
copper lugs or intertray connectors. from which scraping 
or wire brushing would remove the thin lead coating. 
All contact surfaces and connector bolts next should be 
coated with a recommended oxidation resistant grease. 

In tightening connector bolts, use of two box type 
wrenches is recommended, one on each connector bolt 
nut. This technique reduces the strain on the battery 
terminal posts. All connections should be tightened a 
second time, then wiped with a clean cloth to remove 
surplus grease. 

If there is any corrosion on connector bolts, lugs and 
cables, it should be removed by washing With a hot soda 
solution (1 lb of commercial sodium bicarbonate to 1 gal 
of water). Severe corrosion is removed more quickly if 
the solution is close to boiling point. After washing, the 
cleaned parts should be rinsed thoroughly with clear 
water and dried. 


Identification of Cells and Trays 


Dependable records of 
battery condition and maintenance are important in keep- 


ing track of the performance of the battery and its charg- 
ing equipment. The first step in setting up a record 
system is to identify individual battery cells and trays. 
It is best to do this when the battery is installed. Readings 
then can be recorded in proper order and kept for refer- 
ence during the battery’s service life. The following pro- 
cedure is recommended: 

a. Mark the positive terminal cell, which is connected 

to the positive side of the auxiliary generator circuit, 

Cell No. 1. 

b. Mark the tray containing this cell, Tray No. 1. 

c. Mark each succeeding tray in order, following the 

series circuit of the battery. 

d. Indicate the location of the positive terminal cells 

with red paint on the inside of the battery compartment 

at points adjacent to the cells. 

This method of numbering trays simplifies reinstallation 
of the battery in any locomotive in case it is removed 
for any reason. 


Maintenance 

Voltage Regulator Adjustment—The current fed into the 
battery by the charging generator is controlled by a volt- 
age regulator, which should maintain a constant voltage 
across the battery throughout the generator’s normal speed 
and load range. With the ideal setting, the voltage regu- 
lator would maintain the sp gr of the electrolyte at 
approximately fully charged value without heating up the 
battery or using excessive water. 

If the regulator is set too high, water consumption will 
exceed 4 in a month and electrolyte temperature may ex- 
ceed 15°F above average outside temperatures. Excessive 
charging shortens battery life and increases maintenance 
by requiring more frequent addition of water. Too low 
a setting will result in steadily decreasing sp gr and water 
consumption of less than 44 in a month. Insufficient 
charging may cause a starting failure. 

When a battery is found to be discharged and the volt- 
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Cleaning is as much a part of maintenance as checking the 
specific gravity and electrolyte level 


age regulator is properly adjusted, a careful check should 
he made for connections that need tightening, corroded 
contact surfaces. worn insulation, and damaged wires, 
Any of these conditions would increase the resistance in 
the charging circuit with the result that the battery 
would fail to charge at the proper rate. 

It is impossible to establish a standard voltage regulator 
setting for all service conditions. The correct setting 
depends upon the type of equipment, its working schedule, 
and seasonal changes in temperature. 

Before setting the voltage regulator, the engine should 
be checked to make sure that it is within the rpm limits 
specified by the manufacturer for both idling and running 
speeds. The regulator should never be adjusted while the 
coils are cold, because the voltage will change as the 
coils heat up in operation. The regulator should be ad- 
justed only at operating temperatures, normally reached 
after two hours of operation, when the coils should be 
hot to the touch. 

Make a trial setting by adjusting the regulator to hold 
a constant voltage equal to approximately 2.32 volts per 
cell at both idling speed and full throttle (a setting of 
74 volts for 32 cells, or 130 volts for 56 cells). All 
readings should be taken at the voltage regulator panel 
with only the continuous loads in the panel circuit. This 
trial setting should be recorded on the card ih the loco- 
motive. 

If, on subsequent inspections, the sp gr readings (cor- 
rected for temperature and level) tend to drop off or re- 
main consistently 15 to 25 points below the known fully 
charged gravity readings, the voltage regulator setting 
is too low for the engine’s working schedule, and a cor- 
rection is indicated, 

The voltage regulator should be re-adjusted 4% to 1 volt 
higher and sp gr readings observed on subsequent routine 
inspections. More than once such increase in the regulator 
setting may be required before gravity readings reach the 
known fully charged value, with electrolyte temperature 
and water consumption normal. When successive routine 
checks indicate this condition, it is assumed that the 
voltage regulator setting is satisfactory for the engine’s 
working schedule. 
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If sp gr readings continue to indicate full charge, and 
electrolyte temperature and water consumption are ex- 
cessive, the regulator setting should be lowered in 1% to 
1 volt steps until normal sp gr, temperature and water 
consumption are observed in subsequent routine inspec- 
tions. 

The effectiveness of a changed regulator setting should 
be checked by inspection only after two or three days of 
normal operating service. Voltage regulator settings, as 
found and as left, should be entered on the battery record 
card each time the regulator is adjusted. 

Whenever a new regulator is installed with a new battery 
the engine rpm should be checked. 

Adding Water-—This is one of the maintenance operations 
most likely to be treated carelessly, although it is one 
of the most important items in the maintenance program. 

Only approved or distilled water should be used to kee p 
the electrolyte level above the tops of the splash covers. 
Battery manufacturers will analyze local water samples 
and advise whether or not it is safe to use in’ batteries. 
If approved tap water is used it should be allowed to run 


for a few minutes before putting it into the battery. Only 


lead, glass, earthenware, or rubber containers are. satis- 
factory for storing or transporting water for battery use. 


Carelessness in adding water above the high level point 


results in overflow of electrolyte through openings pro- 
vided for normal escape of gas. Overflow of electrolyte 
lowers the sp gr, reduces battery capacity, rots wood 
trays, damages the battery compartment, causes cor- 
rosion and troublesome grounds in the electrical circuits, 
and necessitates eventual removal of the battery for ad- 
justment of sp gr and repairs to damaged parts. 

Overfilling may be eliminated by proper use of a cell 
filler. 

All cells should require the same amount of water. If 

one cell takes more than the others, it should be examined 
for leakage. 
Clean Battery and Compartment—A clean battery and a 
clean compartment are indications of good battery main- 
tenance and insurance against trouble from accumulated 
dirt and acid soaked dust on top of the battery. 

Spilled electrolyte never dries or evaporates. It rots 
wood trays, causes grounds, and corrodes metal parts 
that are not resistant to acid attack. 

Dampness from electrolyte found on top of the battery on 
routine inspections should be neutralized with a hot solu- 
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tion of commercal sodium bicarbonate (1 lb to 1 gal of 
water). applied freely with a paint ‘brush. The brushing 
also helps to remove oil film. 

Care must be taken to keep the soda solution from 
getting into the cells, where it will neutralize the electro- 
lyte and lower the battery’s capacity. 

When the foaming stops on electrolyte soaked areas, 
especially on wood trays, an immediate rinse with wate: 
at moderate pressure will remove the soda solution. If the 
latter dries on the battery it may cause current leakage. 
\fter rinsing, the battery surfaces may be allowed to air 
dry. In freezing weather, however. surplus water should 
be blown off with low-pressure air. 

Steam or high-pressure air should not be used for clean- 
ing or drying because either will remove the protective 
grease from the seal nuts on the terminal posts. This 
grease prevents electrolyte corrosion on copper lugs, cables 
and connector bolts. Steam also is likely to remove the 
protective coating of paraflin and paint from the woodwork, 
and may damage the sealing between container and cover, 
thus causing loss of electrolyte. 


Water pressure may be increased for washing out the 


A variety of special nozzles are available for 
filling batteries. They are designed to prevent 
overflow of electrolyte on to the top of the 
battery. 


battery compartment and any dirt under the trays, another 
possible cause of grounds. 

If the battery is dry but dusty on routine monthly inspec- 

tion, it should be rinsed off with water at moderate pres- 
sure, and air dried if there is sufficient time. 
Specific Gravity Readings—The proper method of taking 
hydrometer readings is important to the accuracy of bat- 
tery maintenance records. Adopting a uniform method will 
avoid variations in readings taken by different men and 
the resultant confusion. 

Enough electrolyte should be drawn into the syringe 
to permit the hydrometer to float freely. The rubber bulb 
should be allowed to expand completely, and the syringe, 
held by the neck of the bulb, should be shaken gently to 
be sure that the hydrometer does not touch the barrel at 
top or bottom. 

With the syringe at eye level, the point at which the 
surface of the electrolyte appears to intersect the hydrom- 
eter stem will indicate the sp gr to be recorded. The 
syringe then should be emptied completely, returning the 
electrolyte to the cell from which it was taken. 

A clean, accurate hydrometer syringe must be used. It 
should be taken apart and cleaned thoroughly at least once 
a month. 
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Dripping of electrolyte from the syringe should be care- 
fully avoided. 

Hydrometer readings should be taken before water is 
added to insure accuracy. It takes a day or two for water 
and electrolyte to mix thoroughly, since water floats on 
top of the electrolyte when added. 

Because it varies with different types of batteries, the 
fully charged sp gr is stamped on battery nameplate for 
convenient reference. Discharged sp gr also vary, but they 
usually are from 130 to 140 points less than the fully 
charged sp gr and are not stamped on the nameplate. 

Since sp gr lowers on discharge and rises again on 
charge, by checking hydrometer readings, temperature and 
height of the electrolyte above the splash cover, it is pos- 
sible to estimate the approximate state of charge, provided 
no electrolyte has been lost or added to the cells. 

A sp gr reading 100 points below the full charge value 
warns that the battery needs immediate charging and that 
the charging equipment should be checked for possible 
failure or maladjustment. 

In new batteries the fully charged sp gr of the electro- 
lyte is adjusted within the limits shown on the nameplate. 
Further adjusting should not be necessary during the 
battery's life unless electrolyte has been lost. or spilled. 
Spillage should be replaced only in a battery shop. 
Effect of Temperature and Level of Electrolyte 


gr is affected by temperature, hydrometer readings should 


Since sp 


be corrected if the electrolyte temperature is very much 
above or below 77°F. 

To correct for temperature: 

Add one point (0.001) 
each 3 


Subtract one point (0.001) from hydrometer reading for 


to hydrometer reading for 
above 77 F. 
each 3° below 77°F. 

Full charge sp gr is based on the high limit of the elec- 
trolyte level. I. in below the bottom of the filling tube in 


g 
the cover. If the level is at the splash cover, 15 to 45 


points should be added to the hydrometer reading, depend- 
ing on the type of battery. 
Low Individual Cell Readings 


ings on individual cells may be the first indication of 


Low voltage or sp gr read- 


trouble, either in the battery itself, or in the charging 
system. 

When the sp gr reading for a single cell is 40 points 
below the highest cell reading (after corection for tem- 
perature and level), or 0.20 volts lower than the average 
cell when the battery is on charge, a check should be made 
at once for container leaks or improper setting of the 
voltage regulator. If container and regulator are found 
in good order, and an equalizing charge fails to correct 
the trouble, trays containing low cells should be tagged, 
indicating which cells are low and the cause of the trouble, 
if it is known. They should then be replaced with spares 
and put in the shop. 

When the repaired trays are returned, they should be 
placed in their original positions to insure cell readings 
peing kept in proper order. 

A notation on the battery card should indicate which 
trays were sent in for repair. 


Diesel Power and Diesel Transportation 


Keeping connec. 


tions clean and 
tight is clso part 
of good = main 
tenance _— proced- 
ure The use of 
short wrenches is 
recommerded. 


“Hot” Battery—Under normal operating conditions, elec- 
trolyte temperature may go 15°F above the average tem- 
perature surrounding the battery compartment. Greater 
differences may be caused by excessive overcharging. which 
in turn may be due to too high a voltage regulator setting, 
too high yard charge rates, unserviceable condition of the 
battery, or poor ventilation of the battery compartment. 
Whatever the cause, every effort should be made to find 
and correct it without delay, making the proper notations 
on the battery record card. 

Recharging Batteries—-While the charging equipment on 
the diesel locomotive is designed to keep the battery fully 
charged, improper voltage regulator settings or failure 
of equipment may result in a partly or completely dis- 
charged battery, and necessitate recharging from an out 
side source or in the battery shop. 

\ battery discharged 100 points below full charge may 
fail to start the engine and require a charge. The amount 
of charge need be only sufficient to put the locomotive 
into service. However, the cause of the discharged condi- 
tion should be determined and corrected as soon as 
possible. 

Ampere rate of recharge may be anywhere up to three 
times normal finishing rate. Charging may continue at 
the high rate until battery voltage reaches 2.40 volts per 
cell (approximately 76 volts for a 32-cell battery or 134 
volts for 56 cells}. The charge rate then should be reduced 
to the finishing rate, or lower, to keep the electrolyte tem- 
perature under 110°F, or not more than 15° above sur- 
rounding temperature. 

An equalizing charge—continuation of a recharge 
should be at or slightly below the finishing rate, with due 
regard for previously menticned temperature limits; it 
should be continued until all cells gas freely, and sp gr 
and voltage of the lowest cells show no further increase 
in four successive hourly readings. 

A “boost” or short recharge, sufficient to start the en- 
gine, may be given, after which the auxiliary generator 
should complete the charge. 

Unattended overnight charging should be at 44 to 
the finishing rate to avoid excessive temperature and pos- 
sible damage to the battery. 
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How's Your 
Mechanical 


Lubricator? 


Through the years, mechanical lubricators have 
earned a deserved reputation for dependability. 
That doesn’t mean that you can ignore them com- 


pletely. Here are some of the things to know and do. 


HEN was the last time you looked in the reservoir of 
W.... lubricator? If you have let it go for some time, 
take a look. Chances are that you will be surprised at what 
you find there. All too frequently, accumulations of dirt, 
sludge, and sometimes corrosive materials, are present. 

It seems incredible that such is the case in view of the 
importance of this piece of equipment. It lubricates the 
most critical portion of the engine-—-the power cylinder. 
Liner wear and ring life are dependent upon it to a great 
extent. Lubricators are reliable, all right, but let’s not 
take them for granted. 

The same engine that relies on lubricators for cylinder 
lubrication will probably have an elaborate system for 
keeping the bearing oil clean. Maintenance schedules will 
provide for filter servicing and batch purification, but 
cylinder lubrication is often treated on a hit-or-miss basis. 
Why the difference in emphasis? There is no good reason; 
it is all part of the lubrication job. Let’s do something 


about it—NOW! 


Shells, Bugs and Cigarette Butts 

Believe it or not, shells, bugs and cigarette butts have 
heen found in lubricator reservoirs. These, of course, are 
the extremes but serve to point out the possibilities for 
contamination, Extraneous matter generally gets into the 
oil during handling. Some of the methods for storing the 
oil and for filling the reservoirs are extremely casual, to 
say the least. Here then is the first point for consideration. 

Most frequently the oil is stored in drums. These should 
he kept in a clean place, away from possible sources of 
air-bourne dust and dirt. Outside the building near a dusty 
road is NOT the place for them. A place with fairly even 
temperature will help reduce any condensation. Water 
in the oil will promote sludging and tank rusting. If the 
drums are placed horizontally on horses, the back end 
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The illustration above shows what appears to be a well kept 
lubricator—but when was the last time the sump was cleaned 
You will clso note the words “count drops weekly’ have been 
painted on the unit, a poor way to determine the amount of 
oil delivered. 


should be 


collected water. 


slightly lower to provide a sump for any 

Transfer to the reservoirs is the next problem. An open 
measuring can sitting atop a drum is NOT the answer. 
It is too handy and the measures will not only be used 
for other purposes, but it is a handy place for careless 
people to drop things in passing. One of the neatest 
solutions was seen in a Florida plant where clean gallon 
jugs were used, They were filled daily under the eye of 
the plant superintendent. corked and placed on a_ rack. 
Paint markings on the jugs served to indicate the amounts 
to be placed in the reservoirs by each shift. Glass con- 
tainers have the advantage of providing visual inspection 
of cleanliness. 

Whether pumped or gravity-drained from the drums, a 
filter should be used. This eliminates contamination and 
insures that clean oil from a clean container goes into 
the lubricator reservoir. 

You are not done yet. No matter how careful you are, 
some sludge will form in the reservoir. Let’s take a look 
at what has been found in typical anlayses of some 


reservoir drainings. 


about 45 per cent 
Soaps, oxidized oils, ttc. (soluble in_pe- 
troleum ether or chloroform 2 to 3 per cent 
Carbonaceous material, metallic particles 
(non-soluble ) 


Water 


Ua actus $usiiaedetbed yi tsead tedgstoueeke 20 to 25 per cent 
RabentpacnbhadcdsDacenbecuseshcsnsnenessbabennpeesatal 20 to 30 per cent 
10 to 15 per cent 

In addition to the extraneous materials previously men- 
tioned, fibre, strong, paint flakes, and gummy substances 
such as might result from sealing compounds for fittings 
have been found. Major component of the ash is generally 
iron rust with sodium, silicon, copper, and other metallics 


in lesser amounts. 
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Here are two very good examples of the poor maintenance 
practices used in some installations. Judging from outward 
appearances, the inside of these lubricators must be in sad 
shape. 


Each time that oil is added, build-up of the contaminents 
occurs. In time, abrasives will injure the pumping mech- 
anisms and add to the metal present. Conditions are pres 
ent for the formation of cold sludge. How and why these 
conditions come about is less important than the fact that 
they do and that something should be done about them. 

With all possible care, there will be some sludging and 
build-up of contaminents in the reservoir. There are prac- 
tical limits in how far you can go in their prevention. You 
can, however, minimize any bad effects by setting up a 
maintenance schedule providing for draining and cleaning 
of the reservoir at specified intervals based on individual 
conditions. 

This is the first hurdle in a field offering opportunity 
for vast improvement. Now let’s take a look at the lubri- 
cator from a functional point of view. 


How Big is a Drop? 

A common way to specify the amount of lubrication 
required for a cylinder is in so many drops per minute. 
\ better way, followed by some engine manufacturers, is 
to indicate as a guide the total amount of oil that should 
be supplied to a cylinder in a certain amount of time. 

The reason why it is better is that drops can vary in 
size and as a consequence, the cylinder can be starved 
or over-lubricated. First, do not confuse the drop seen 
lazily floating up through the sight glass with pump 
plunger output: it may be the output of several strokes. 

Each plunger stroke forces an amount of oil, depending 
on the adjustment, out of the orifice while at the same 
time. a similar amount is displaced from the discharge 
fitting into the cylinder. Both the mixture in the sight 
glass and the column of oil in the line are non-compres- 
sible, and if some oil is added, a similar amount must be 
displaced from the oil pool above the mixture. When the 
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drop of oil at the orifice gets sufficiently large to break 
away, it floats up to join the pool. 

How large the drop must be before it breaks away will 
depend on several factors. Surface tension of the particu- 
lar oil is one. Viscosity is another. Slight irregularities 
of the orifice is still another. Perhaps the most significant 
factor is the contents of the sight glass. 

A mixure of glycerine and distilled water is generally 
recommended for filling the sight glasses. In an effort 
to avoid “clouding” (discussed later) many other things 
are used. Windex and a silicone fluid are two examples. 
But what is the effect on drop size? Tests made with one 
specific pumping unit under controlled conditions wherein 
the percentage of glycerine to distilled water was varied, 
showed the following results. In all cases the flow rate 
was held constant at 1.5 ce per min. Drop sizes will vary, 
of course, depending upon conditions and the equipment 
used, so these results are comparative and indicative of a 


trend. 


“) Distilled 
Water 

0 100 I | 0.56 

30 70 A 0.28 

50 50 8.4 0.19 

100 0 10.9 0.14 


The effect on drop size is startling and if setting is by 


“. Glycerine Drops Min — Drop Size (ce) 


drops alone, look at the variation in the flow rate to the 
cylinder. The importance of having the same mixture in 
each sight glass is obvious. 

Surface tension of the oil used will have the same effect 
on the drops from each unit, since the supply is common. 
It can make all drops larger or smaller. The same is gen- 
erally true of viscosity providing the temperature through 
out the lubricator is the same. Where long multi-unit lu 
bricators are used it is possible to have an appreciable 
differential. One end of a long lubricator may be at the 
end of an engine with a draft blowing over it while the 
other is fully exposed to radiant engine heat. There will 
also be a temperature difference between starting and 
running. 

In checking the viscosity curve of an average SAK 40 
oil, rated LOOO SSU at LOOR. and 77 at 210°F, we find 
that the difference between 120°F and !25°F is 65 
and that between 90°F and 95°F 


sec. So. even a 5 


the difference is 
differential creates a variation in 
cosity, particularly at the lower temperatures. 

The effect on drop size is roughly indicated by tests 
run at temperatures representative of starting and running 
conditions. Temperatures were raised from 70°F to 115 F, 
and at different settings, drop sizes at each temperature 
were measured in cubic centimeters. 

70°F 115 5 
Test 1 O11 ~O.10 
Test 2 0.09 0.06 
Test 3 0.07 0.05 
This is sufhicient evidence that viscosity is a factor in drop 
size. 


(Continued on Page 112) 





This is YOUR Department. Pass along your ideas to 
the other fellow. Send items to the Editor, pre- 


ferably with a picture or sketch. Contributors 
will receive $10.00 for each item upon publication. 





Louts Retme., Pomeroy, Outo——Here is an idea for the 
construction of a handy, short air tool that can be used as 
a power drill, reamer, etc. Because of its short over-all 
length, it is very handy for working in close quarters or 
inside objects. 

The body of the tool is an Aerotex arch tube cleaner. 
These have a very short cylinder and rotary type valves. 
One end of the rotor has a %x-in by 11 thread. Normally 
this is for mounting a universal joint but in this case the 
threaded end is used as an arbor for mounting the counter- 
sink, reamer, ete., for the job at hand. We make or adapt 
the necessary tools. 

For control, we use a regular throttle valve as used 
on pneumatic tools. A clipper style lever is used as a 
feed. Adapters screw on the swivel joint where the lever 
fork fits. For our needs, we have 1-, 1%-, and 2'%-in 
long adapters. By varying the adapters, it is possible 
to brace the tool within a confined area and get pressure 
on the feed by use of the clipper lever. 


The tool has a lot of power and is easy to operate 





Perry Eriksen, Traverse Crry, Micuican—I would like 
to pass on a tip we found extremely helpful in setting the 
overspeed trip on engines driving AC generators. Over- 
speed mechanisms are something that the average plant 
vperators take too much for granted and do not check as 
regularly as they should. We recently witnessed the results 
of the failure of the overspeed fuel cut-off in a small 
municipal plant—and it wasn’t pretty. 

Setting the overspeed cut-off is usually done with a 
hand tachometer. However, good tachometers are not al- 
ways available, while a frequency meter is found in any 
AC generation plant switchboard and can be used. 

Disconnect the frequency meter from its normal con- 
nections to the buses and clip it, by means of temporary 
jumpers, to the generator voltmeter studs. 

To check the overspeed trip, bring the engine slowly 
up to normal speed and voltage. The frequency meter 
will now read normal frequency. Slowly increase the en- 


gine speed with the manual governor speed control (watch- 
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Handy Short-Coupled Air Tool 


Setting Overspeed Trips 





It is a one-man operation, with one hand on the throttle 
and one on the feed lever. We have had this tool in opera- 
tion for some time and outside of the fact that we found 
it necessary to use a lubricator for the valves and cylinder 
it has not given any trouble. It ranks near the top with 
our useful air tools. 


(Here is a good practical rig for working in those hard: 


to-get-at places —Editor.) 





ing generator voltage so it doesn’t go too high) until the 
engine trips. Note the frequency of the generator at the 
time it tripped. 

Suppose that your engine runs at 300 rpm for 60-cycle 
operation. Cycle frequency is determined by the number 
of generator poles and rpm. Since the number of poles 
are set, frequency will be directly proportional to the 
speed. If the engine is designed to trip at 10 per cent 
overspeed, it will trip at 330 rpm and 66 cycles. 

Check the overspeed mechanism to see that it is in 
good operating condition before running the test, and do 
not raise engine speed over the recommended cut-off 
speed set by the maufacturer. 


(Although the use of a frequency meter as a speed indi- 
cator is a handy idea, the importance of this item is con- 
tained in the first paragraph. Automatic controls and 
safeguards are only as good as the system of inspection 
to insure that they are in working order—kditor.) 
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O-TON HAULS with 
WAUKESHA Uwel 


Packed with Power to Pull 
Heavy Oil Field Machinery 


Here’s another great Waukesha Oil Field Diesel! It’s 
putting out peak payload performance, hauling heavy 
oil field machinery...as high as 100,000 Ib. gross 
weight... for Crail Transportation Co., Long Beach, 
California. As their president and general manager, 





Mr. A. W. Swanson says, ‘‘This engine has been satis- 
factory in every way, and has met all our requirements 
fully.”’ 


Like all Waukesha Oil Field Diesels, Model 148-DK 
has the patented spherical combustion chamber, for 
clean burning, lively acceleration, shock-free operation, 
high fuel economy, and low upkeep; and many other 
exclusive features told in Bulletin 1532. 


For every oil field service—Waukesha engines and 
power units—Diesel, natural gas, butane or gasoline; 
16 hp to over 500 hp. Get Bulletin 1079. 188 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK ¢ TULSA © LOS ANGELES 
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WAUKESHA High-Duty DIESEL Model 148-DK 
six-cylinders, 5%-in. bore x 6-in. stroke, 779 cu. in. 
displacement. Peak hp 200. 
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New Governor for Diesel Application 


A new governor for universal ap- 
lication to all types of diesel engines 
has been recently announced by Dale 
Hydraulic Controls, Inc.. Reckford, 
Illinois. Conventional governor prin- 
ciples are augmented by several new- 
features in design. 

Five readily accessible adjustments 
eliminate the necessity of changing 
parts to adapt the unit to the particu 
lar requirements of an engine. A self- 
contained oil supply, a new system of 
by-passporting, and subsequent elimi- 


nation of accumulators, avoids pres 


Worm Face Gear Grinder Wheels 


The Jerpbak-Bayless Company, So- 
lon Road, Solon, Ohio, is placing on 
the market, worm face gear grinder 
wheels in popular make gradings and 
pitches, 

The wheels require a minimum of 
dressing. They are readily mounted 
on machines because, the company 
states, the worm form profile is held 
square and parallel with the bore and 
face. Each wheel is marked with the 
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sure exhaustion and permits effective 
governing under all speeds and load 
conditions. 

The outer case is of finned alumi- 
num construction for more rapid heat 
dissipation. A linkage arrangement 
using expansion differentials is incor- 
porated to provide for loss of speeder 
spring force due to temperature rise. 
In this manner, temperature changes 
are adjusted automatically. The gov- 
ernor operates equally well at all alti- 
tudes as compensation is not affected 


by atmospheric pressures. 


proper pitch and form for easy iden- 


tification. 


Non-Slip Vise Hold-Down 


Ready Tool Company, 544 Iranis- 
tan Ave., Bridgeport 5, Conn., an- 
nounces hold-downs that are the an- 
ewer for operators who find slippage 
a constant source of irritation. 

The jaw recess surfaces of this 
product are so designed that when 
vise pressure is exerted, the jaws are 


forced down, gripping the work se- 
curely. A positive seating against the 
bottom and the back recess surfaces 
takes place automatically, preventing 
any forward or sideway movement 
under cutting tool pressures. The auto- 
matic locking action is governed by 
the movement of the jaws up and 
down under spring control. 

The jaws are made of high grade 
hardened steel in three sizes: 4, 8, 
and 12 inches. 


Stop-Off Paste Used With Gun 


Isopac C.G.X., a stop-off paste suf- 
ficiently soft to be applied with a 
caulking gun or other pressure gun, 
has been put into the market by 
Denfis Chemical Laboratories Ine., 
172 Pacific Street, Brooklyn, N. Y. 

This compound is suited to insulate 
large numbers of holes; for example, 
it is possible to fill very rapidly the 
centerholes of a stag of gears piled 
on top of each other. It will prevent 
the hardening of the protected areas 
while the rest of the workpiece is 
being hardened. 

The product works on the principle 
of slowing down the cooling of pro- 
tected areas during the quench, and 
it is claimed that no hardness will be 
obtained even if used on high carbon 
steel (except self-hardening alloys). 


Mortising Attachment 


The South Bend Lathe Works, South 
Bend, Indiana, has put into produc- 
tion a mortising attachment of im- 
proved design. It consists of a fence 
assembly which bolts to the drill press 
work table, a mortising chisel holder 
which clamps to the drill press quill. 
and three sizes of mortising chisels 
and bits: 144, 3g, and 14 inches. 

Two new features are listed for the 
drill press accessory. First, the two 
guide arms, which are attached to the 
fence, adjust separately to handle ir- 
regular shaped pieces. Second, the 
fence has a l-in independent adjust- 
ment on the base. These flexible ad- 
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justments give more capacity, up to 
511/16 in forked hold- 
down, and as much as 47/16 in be- 


tween the guide arms and fence. 


under the 


The attachment can be adapted to 
most makes of drill presses having a 


134-in quill and using a ¥%-in chuck. 


Heat Exchanger Tee 
834 East 140 


St.. Cleveland 10, Ohio, announces a 


Crawford Fitting Co.., 


new product called the Swagelok Heat 
Exchanger Tee. It is available in brass, 
steel, 


monel, and is precision-made for use 


aluminum, stainless steel, and 


in laboratory and industry. 


The outer surface of acrylic plastic 
prevents chips from collecting on the 
magnet. The positioning bracket, for- 
merly brass, is now made of the acryl- 
ic plastic in order to reduce blind 


spots. 


The shields are designed to protect 
operators from flying chips without 
obstructing view of work, and to con- 
trol the splash of coolants to keep the 
station clean. The guard comes in sizes 


from 6 in by 8 in to 12 in by 16 in. 


simple as 


to prevent 


ENGINE 
DAMAGE 


Plexiglas is a product of Rohm & Haas 
Co., Philadelphia. 


Magnetic Clutch 


\ new magnetic clutch which never 
requires adjustment is now incorpo- 
feed con- 
hack sawing 
machines of the Peerless Machine Co., 
1602 Junction Ave.., Wiscon- 
sin. With this equipment, the sawing 


rated in the automatic bar 


veyor for use in the 


Racine. 


evcle becomes fully automatic. 


Overheated cooling water or oil pres- 
sure failure can attack any engine... 
even your own. And when that happens, 
it’s liable to cause major engine damage. 


But here’s how such damage can be 


Designed for steam jacketing or 
temperature control of process lines, 
it is useful where it is necessary to 
effect an exchange of heat between 
coolants and process fluids. The small 
end of this fitting was bored through 
the fitting to allow the tube to pass 
completely through the jacketed end. 
The product is available in sizes up 
to 1 in OD for the jacketing tube. 


Plexiglas Safety Guard 


An improved model of a. safety 
guard for machine tools and other in- 
dustries, has been produced by the 
Dilley Mfg. Co. of 1626 Ansel Rd., 
Cleveland, Ohio. 

Versatility is gained from a sheet of 
transparent, shatter-resistant plexiglas, 
1, in thick, and a permanent magnet 
to which the plastic is swivel-mounted. 
The magnet holds the guard in any 


desired position on a machine base. 


prevented! Simply equip your engine 
with the PENN Safety Control. Then, 
at the first hint of engine overheating 
or oil pressure failure, the PENN con- 
trol automatically sounds an alarm... 
flashes a warning light...or stops the 
engine operation. Thus you can investi- 
gate and correct the minor fault before 


damage occurs. 


Learn more about this low-cost, posi- 
tive protection for new or old engines. 
Write Penn Controls, Inc., Goshen, 
Indiana. Export Division: 13 E. 40th 
Street, New York 16, N. Y., U. S. A. 
In Canada: Penn Controls Limited, To- 


ronto, Ontario. 


Typical Functions of 
PENN Safety Controls 


Diesel Applications. Sounds 
an alarm... closes magnetic 
fuel valve and sounds alarm 

closes magnetic fuel valve 
only ... closes magnetic fuel 
valve and opens pilot relay. 
Battery Ignition Applications. 
Opens battery 
sounds 


circuit and 
an alarm... sounds 
on alarm only ... opens bat 
tery circuit only. ® 
Magneto Ignition Applica- 
tions. Sounds an alarm only 
grounds dual magneto 
grounds magneto only 
grounds magneto and sounds 
alarm or lights signal light. 
Dual 
Opens 


Ignition Applications. 
battery circuit and 
grounds magneto, 
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AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, PUMPS, AIR COMPRESSORS, ENGINES, GAS RANGES 
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SLE EVE BEARINGS 


Because of the many in- 
herent properties of babbitt as a 
bearing material, it fits into numer 
ous applications. Babbitt provides 
a natural low coefficient of friction, 
easy conformability, high imbedda 
bility, good wettability with lubri 
cants, and high corrosion resistance 
to most oils. Coupled with these 
features, bronze or steel backing 
gives the necessary strength to the 
bearing. The alloy of lead base or 
tin base babbitt and the backing 
metal can be selected to meet oper 
ating conditions. 

Through long years of research 
and experience, Johnson Bronze has 
developed a method of combining 
babbitt and either bronze or steel 
into a durable, lasting bond. This, 
together with the knowledge of the 
relative thicknesses of babbitt and 
backing for utmost efficiency and 
high quality workmanship, assure 
you of long, satisfactory service 
from Johnson Babbitt-Lined Bear 
ings. Our engineers will gladly con 
sult with you on proposed appli 
cations. 


JOHNSON BRONZE COMPANY 
470 South Mill St., New Castle, Pa 





Technical data sheets 
on babbitt-lined bear- 
ings will be sent free 
on request. 


W'r7te for an appointment 


SHEET BRONZ« 
Plain or graphited 


AST BRONZE 


opper Alloy "lain or graphited 


EARINGS 





The clutch has three major parts, 
the constantly rotating center clutch 
plate and two armatures with which it 
is alternately engaged. One armature 
controls movement of the stock feed 
conveyor and the other operates the 
vise which clamps the work during 
sawing. 

Solenoids and mechanical linkages 
are eliminated. When either magnet 
coil is energized, the armature dis« 
and the rotor plate are instantly at- 
tracted. and then drive through fric- 
tion in full positive magnetic couple. 
No clutch adjustment or other atten- 
tion is required during the life of the 
equipment. This assures smooth and 


uniform operation of the machine. 


New Ratchet-Lever Hoist 


A new model R coil- chain ratchet- 
lever hoist, now in production at Cof- 
fing Hoist Co., Danville, IIL, intro- 
duces convenience and safety features. 

The new model retains the ratchet 
and pawl operating principle used in 


previous models, This eliminates the 


necessity of a friction brake, it is 
claimed. The load is suspended on the 
ratchet and pawl at all times, thus can- 
not slip, nor will the holding mecha- 
nism freeze. 

Use of coil instead of roller chain 
in the new model is said to permit the 
chain to swing or wrap easily in any 
direction. When not under load, it 
may be pulled freely through the hoist 


head for quick adjustment. The handle 
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operates in any position, solving the 
problem of working in cramped quar- 
ters, and the handle can be operated 
with either partial or full strokes. 
The hoist has few parts and can be 
disassembled with only a screwdriver. 
The unit is available in 1500- and 


3000-lb capacities. and is said to with- 


FUELING SPECIALISTS 


fe  agem: 


stand a pull several times its rated 

capacity. Further, the handle will bend 

under maximum overload conditions, | 
| 


thus giving warning. 


New Multi-grip Screwdrivers Clean fuel plays a big part in the effi- 


Herbrand Tools of Fremont. Ohio. 
announces a new design of screwdriv- 
ers. The new fist-fit handle makes it 
easy to loosen tight or frozen screws, 


it is claimed. 


cient operation of every diesel engine. 
When every drop of fuel is unusually 
clear and brilliant . . . thanks to Bowser 
MICRO-FILTRATION .. . clogged _in- 
jectors are a rarity, there’s less engine 
wear, downtime is reduced and over- 


hauls are farther apart. 


Replaceable cartridges remove microni- 
cally small particles not possible with 
conventional filtering media. 
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G.P.M. PER SQ. FT. OF FILTERING AREA 


Bowser MICRO-FILTERS are built for heavy-duty service .. . 
large filtering area . . . compactness. And the flow rates in the 
chart above show how pressure drop is minimized. Made in sizes 
with filtering areas up to 100 sq. ft. 


DEHYDRATING 


Water in diesel fuel is like a saboteur. 
It works from within, causing incom- 
plete combustion, faster carbon forma- 
tion and corrosion of working parts. 
More frequent downtime and higher 
maintenance costs are direct results. 

The Bowser water separator . . . or de- 
hydrator . . . solves this problem by 
completely “drying” diesel fuel before 
it goes to the engine. A drop or a big 
slug of water is removed with equal ease. 

Capacities up to 600 g.p.m. 


To enable mechanics to use them in 
close quarters, the blades are only 21 
in long and are available in two sizes 
for Phillips screws and two sizes for 


slot screws, 


Corrosion Preventive 


The Shell Oil Company at 50 West 
50th Street in New York City, an- 
nounces the availability of a volatile 
amine nitrate, VPI, which offers “posi- 
tive protection” against rust without 
costly coating. 


The product, a powder-like sub- 


stance, is required in small quantities iat 

and protects by giving off a vapor j a \Y 
which is carried to all surfaces of the <F QS 

metal and condenses to provide a thin SPECIALISTS IN EQUIPMENT FOR FUELING * 
film. DEHYDRATING @ METERING @ PUMPING @ 


It can be applied by placing it in 


If you have a fueling problem of any 
kind, we probably have the answer. May 
we send complete date? 


FILTERING 
STORAGE 
BOWSER, INC., 1366 Creighton Ave., Fort Wayne 2, Ind. 
crystal form into the package con- | 
SYSTEMS FOR BUSES e@ TRUCKS e@. RAILROADS 
MOTORSHIPS @ POWER PLANTS 


taining the parts to be protected; by 


blowing the crystals into an area (air- 
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OF INTAKE VALVE SEATS 
BE ELIMINATED? 


“HERE 1S A PROBLEM READILY FOUND in any truck or fleet 
maintenance shop,” says Pete Peterson, but the facts leading up to 
the trouble are seldom really understood. The most important cause of premature 
failure of intake valves and fast wear of intake valve seats is: 
RADIAL PRESSURE FROM PRESSED-IN EXHAUST VALVE SEATS! 


The trouble begins when the replacement pressed-in seat is installed, exerting radial pressure around 
the exhau't valve port. Under extreme heat further pressure develops and: 


1. Material around exhaust port pushes on one side of intake valve port. 

2. Distortion results causing uneven seating of intake valve—fast wear of both 
seat and valve. 

3. Constant expansion and contraction later results in cracks in material between 
exhaust and intake valve ports or cracks between valve ports and cylinder wall. 

4. Blow-by of exhaust gases around partially open intake valve can even cause 
intake valve burning. 


STRESS-RELIEVE THIS AREA WITH P-B! 
Stays Round—Cools Val 





Has Expansion Clearance 
BUILT-IN TO ELIMINATE 


VALVE PORT STRESS! 


1. P-B Screw-in Valve Seats never distort from high exhaust 
gas heat. That’s because the clearance needed for expansion 
was allowed for when the special threads were machined. The 
small inset above shows how the top surfaces of the threads are 
in constant contact with the block. They lock the seat in posi- 
tion and give more surface contact for fast heat dissipation 
than pressed-in valve seats can. But notice the bottom surface 
of the thread. It touches the block only when fully expanded. 
2. P-B Screw-In Valve seats can end valve port troubles in 

engines built without seats. The P-B seat does the expanding; 
pe cg orig high stresses do not reach the head or block. 

in 7 : ° 4 

or out of chassis “vs to 3. P-B Screw-In Valve Seats eliminate 85% of cracks from 
Diese! locomotives. valve ports to cylinder walls . . . could eliminate 100% if in- 

stalled before cracks start. Good laced-up cold welds, however, 


Bal ro will not open up when P-B Screw-In Valve Seats are used. 
A ann AMAZING PERFORMANCE 


P-B drill press unit for pro- 
duction installation. Also 


® GIVES NEW ENGINE 
Special 8 and 12 fluted CUT 
TER and TAP makes only ° ELIMINATES 75% m3 a ae 


t 


} ; t e re 
precision counterbore in re a +e } A F 4 
placement field and ma me datos: it stays round. 
chines in expansion clear ' : 


ance between threads. Contact your P-B Master Shop today for installation 


Located in all major U. S. cities, these top-notch automotive 
machine shops stand ready to help you solve your toughest 
valve problems. Write today for previous maintenance reports, 
further information on valve troubles, and the name of the 
P-B Master Shop nearest you. 


Leader for 20 years in head and block valve port welding procedures 


craft engine ports, cylinders, etc.) ; 
or by dissolving it in a water or 
alcohol solution and spraying it on 
the parts. It is also claimed to be 
capable of arresting corrosion at any 
advanced stage. 


Snap-Action Waterprooof Switch 


A new type of sine curve waterproof 
switch is now available for general 
use, having been manufactured by 
Control Products, Inc., Harrison, N. J. 
for Ordnance vehicles. 


The basic mechanism operating this 
switch is an over-center snap-action 
motion formed by means of a flat strip 
of beryllium copper punched out into 
the shape of a sine curve, stressed 
longitudinally to cause the two loops 
of the sine curve to form themselves 
into opposite helixes. The contact is 
in the middle of two supported ends 
of the over-center mechanism. 

Illustrated is the basic switch en- 
closed in a silicone cover, sealing it 
from moisture and dirt and making 
it explosion proof and waterproof. The 
switch is claimed to operate well at 

65°F or +165°F. It can be made 
up in many styles including single 
pole, single throw, or double pole, 
double throw, toggle and push button 
types. 


New Line of Mechanical 
Metal Cleaning Systems 


The J: P. Manufacturing Co., 330 
East Front Street. Youngstown, Ohio, 
has come out with a new line of gen- 
eral purpose metal cleaning systems. 
In one automatic operation, high- 


pressure immersion degreasing, wash- 
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ing, stripping, and cleaning have been 
combined. 

Among the developments is motor: 
ized propellers which drive the entire 
volume of solutions at high speed, 
creating high-pressure shearing impact 
against external and internal surfaces 
of the metal materials. The units are 
designed to mechanically drive off all 
grease, oil, sludge, gum, etc., and to 
remove all rust and corrosion-like de- 
posits, without harmful effects to the 
basic metals. The created fluid vortex 
removes and traps all cleaned off soils 
from the solutions into removable 
cleanout pans, without the necessity 
of draining or loss of cleaning solu- 
tions, 

The self-contained models are elec: 
trically controlled and come in a range 
of sizes from single models to multiple 
units to meet any metal cleaning 


requirements. 


Round-Chart Recorder 
The Bristol Company, Waterbury 


20, Conn., announces the addition of 
round-chart recorders and automatic 
controllers to its line of potentiom- 
eters and bridge instruments. 

The new models are high-speed, 
continuous-balance, null-type electron- 
ic instruments which can be used to 
measure any variable that can be 
translated into an electrical quantity. 
Typical elements that can be used 
clude thermocouples, pll amplifiers, 
tachometer magnetos, etc. 

The measured variable is simulta- 
neously recorded on a 12-in diam- 
eter chart and indicated on a large 
circular scale which is legible at a 
distance. The unit’s universal construc- 
tion permits complete interchange- 
ability of components. 

The recording mechanism is on the 
front of a hinged aluminum alloy 
panel which can be swung out to gain 
easy access to the electronic compo- 
nents. 


Alarm-Silencing Relay 


A new alarm-silencing relay that is 
automatically reset has been intro- 
duced by the industrial division of 
the Minneapolis-Honeywell Regulator 
Company, Wayne and Windrim Aves., 
Philadelphia 44, Pa., to replace old- 
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EROFIN 


Heat- 
Transfer 
Surface 


@ High Efficiency 
@ Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cool- 
ing —long service life —low maintenance and service 
costs, when you specify Aerofin extended-surface 
heat exchangers. 

The reason is obvious: .\erofin makes heat ex- 
changers exclusive/y — otters you the results of 
unequalled experience, unequalled production facili 
ties, unequalled materials testing and design research 
—and the guidance of a complete, highly skilled 
engineering staff, at the plant and in the field. 

lor the most practical solution to your heat- 


exchange problem, ASK THE AEROFIN MAN. 


Aerofin units do the job 
Better, Faster, Cheaper 


AEROFIN CORPORATION “Sync N y. 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List on request. 





style manual alarm shut-offs for 
processing control systems. 

The new relay provides a method 
for shutting down the alarm while 
insuring automatic reset when the 
alarm condition is corrected. A red 
pilot light on the relay warns until 


the alarm circuit has been cleared. 


Vacuum Line Sealing 


\ new plastic gasket material has 
been produced by the Flexrock Com- 
pany. Filbert St., Philadelphia 4, Pa. 

By adding a 1/16-in film to flange 
faces and gasket surfaces, vacuum line 
leakage is reduced to a minimum, it 
is stated. Any slight leakage occurring 
after the line has been in service can 
he corrected without dismantling 
flanges. by applying 1/32 in of the 
material around the outside surface 
of the flanges where they meet with 
the gasket. This process, repeated as 
required, it is claimed, increases the 
life of the seal by as much as ten 
times that of ordinary gasket seals. 

Where flange faces are unmarred. 
the material can be used by itself 
without any other type of gasketing 
material. The manufacturer states that 
the material will never harden. mak- 
ing flanges easy to dismantle after 


years of sery ice, 


New Chemalloy Developmeni 


\ new Chemalloy development 
which simplifies the soldering or weld 
ing of any aluminum or zinc-base 
metal, including aluminum or galva- 
nized coatings, is announced by the 
Chemalloy Associates of Santee. Cali- 
fornia. 

Aluminum as one of our cheapest 
metals on a volume basis has always 
been a difficult metal to solder or weld 
due to surface oxides that form when 
ever exposed to air. These oxides pre- 
vent adherence and will not dissolve 
betow the melting point of aluminum. 
The practice has been to use corrosive 
fluxes. skilled personnel and costly fa- 
cilities, 

Chemalloy claims to simplify the 
technique to merely heating aluminum 
to 600°F and melting the alloy direct- 
ly on the aluminum without the use of 
any flux or special preparation. Ten- 


sile strengths. greater than that of 
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aluminum itself. are claimed. The 
product is derived by the use of muri- 
atic acid to mix with. cleanse and 
homogenize. molten blends of zine, 
aluminum, copper. lead, tin and cer- 
tain additives. The muriatic acid 
which could normally cause an explo- 
sion. when introduced into molten 
metals. is controlled by conversion of 
the explosive force into thousands of 


miniature reactions. 


High Precision Rotary Table 


The Kenco Manufacturing Co., 5211 
Telegraph Rd., Los Angeles 22, Cal... 
announces production of a new, 12 in, 
high-precision rotary table. The table, 
made of sorbocast casting with four 
longitudinal T-slots, is graduated from 
0 deg to 360 deg and the dial is gradu- 
ated in minutes for greater precision 
and closer indexing. 

\n adjustable marker aids fast set- 
ups. and an eccentric cam disengages 
the worm for high production index- 
ing. There is an adjustable stop for 
positive return and to take up wear. 
Its accuracy is guaranteed within 0.005 
in for concentricity run out and 0.00] 
in parallel top to base. There is free 
access to the pilot hole from the under- 


side for center clamping or pulldown. 


New Industrial Filter 


\ new full-flow filter known as the 
“Flowmaster” has been developed by 
the United States Hoffman Machinery 
Corp., Industrial Filtration Division, 
Syracuse, N. Y., for particle removal 
down to 20 micron size or smaller. It 
is offered in 10 sizes for flow rates 
from 75 to 900 gpm with an initial 
pressure drop of 5 psi with 150 SSI 
oil. 

The filter element is a patented 
v- by 18-in throwaway cartridge in- 
corporating 135 resin-treated, paper 
dise assemblies which provide a total 
filtering area of 45 sq ft. This feature, 
the company claims. affords unusually 
high dirt-holding capacity and longer 
life. 


Inlet and outlet piping connections 


useful cartridge 
are located diametrically opposite on 
the same center line. thus designed to 
permit in-line piping. The filter inlet 
is located in the center of the tank be- 


tween (rather than opposite | the ear- 


Complete Pumping Service 
for the Diesel Field 








Series 3600 10 to GOO G.P.M. up to 60 
P.S.1. Packed Box construction, hardened 
steel shafts, hardened alloy iron pumping 
gears. Heavy duty bronze bearings. 

Series F— 1 to 300 G.P.M. up to 400 P.S.1 
Packed Box or Mechanical Seal construc 

tion, hardened steel shafts, steel pumping 
gears, heavy duty flange type bronze 
bearings. 

Series K——1 to 50 G.P.M. upto 150 PLS 

Packed Box or Mechanical Seal construc 

tion, hardened steel shafts, hardened 
steel pumping gears, heavy duty bronze 
bearings. 

Custom — Adapting the Roper pumping 
principle fo Customer s requirements 


GEO. D. ROPER CORPORATION 
170 Blackhawk Park Ave., Rockford, It. 
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MAIN LUBE OIL PUMPS 
Motor Driven 
Engine Driven 


STANDBY LUBE OIL 
Before and After Pumps 


FUEL SUPPLY PUMPS 
Motor Driven 
Engine Driven 


AUKILIARY SERVICE PUMP 
Fuel Transfer 
Lube Oil Transfer 


Hydraulic Power Control 
Pump 





Write for catalog 





WHEN THE JOB HAS GOT TO BE 


TORQOMETERS 
assure Precision Tensioning 


It doesn’t take a man one second longer to 
snug down a nut to exact tightness of factory 
specifications, with a Snap-on Torqometer. 
Sturdy, accurate Torgometers can easily pay 
for themselves by saving just one critical assem- 
bling job from “going bad” wher it gets back 
in service. Even the most skilled mechanics 
can’t be expected to approximate specified 
bolt tension “by feel.” But with Snap-on 
Torgometers, the exact tension can be applied 
with ease. Torqometers are available in 15 
models, ranging from zero to 30 inch-pounds, 
up to 2000 foot-pounds torque capacity. Fac- 
tory branch offices and warehouses in 41 
important industrial centers. Write for special 
Industrial and big General Catalogs. 





SNAP-ON TOOLS 
CORPORATION 


tridges. for unobstructed flow through 
the unit. 

The product is recommended by the 
manufacturer for application to diesel 
engine lube oil systems. industrial 
mineral oils, as well as soluble oil 
coolants, water solutions and many 
other industrial fluids where full-flow 


performance is specified. 


Book Reviews 


Fuels and Combustion by Marion L. 
Smith, Karl W. Stinson, 340 pages, 
McGraw-Hill Book Co., Inc., 330 W. 
412 St., New York 36, N. Y. $6.50. 

Even though the combustion process 
is a vital link in power cycles, the 
treatment of fuels and combustion in 
engineering curricula is generally giv- 
en with litthe coordination or continu- 
ity. The result is an incomplete cover- 
age of either fuel technology or 
combustion and usually a meager 
concept is obtained of the actual 
chemical processes of burning. 

In order to overcome this, the au- 
thors have written this textbook to 
present, to both undergraduate engi- 
neering students and practicing engi- 
neers, fundamental and factual infor- 
mation concerning solid, liquid, and 
gaseous fuels and the problems associ- 
ated with their combustion. 

Included, are the general topics of 
fuel technology and the relation of air, 
fuel, combustion products, and the 
heat released. Thus, this discussion 
helps the student to understand clearly 
the problems involved in the applica- 
tion of combustion to furnaces, heat- 
ers, oil and gas burners, reciprocating 
internal-combustion engines, gas tur- 
bines, and rockets. 

Basic concepts of modern theories 
of oxidation are presented in such a 
way that they are understandable to 
students who are not chemistry majors. 
A complete list of problems, and many 
thought-provoking questions concern- 
ing the descriptive material, appears 
at the end of each chapter. 

Technical Reporting by Joseph N. 


Ulman, Jr., 289 pages, Henry Holt and 


Company, Inc., 383 Madison Ave., 
New York 17, N. Y. $4.75. 


Written by an experienced writer, 


INDUSTRIAL DIVISION 
8064-5 28th Avenue, Kenosha, Wis. 


*Snap-on is the trademark of Snap-on Tools Corporation 
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DO YOU SAVE 
YOUR COPIES 
of 


DIESEL POWER & 
DIESEL TRANSPORTATION 


THEN ... you probably would want to 
WIN a FREE | 
DIESEL-VOLUMER J} 


= timate yy 
to file a year’s copies for valuable reference. 


The VOLUMER is of hard book cover material— 
bound in dark red, and embossed in gold with the 
title of the magazine on front cover and back 
binding. It will give you a complete set of DIESEL 
POWER & DIESEL TRANSPORTATION, mak. 
ing a valuable manual of diesel experience to place 
on your book shelf, and check time and again. 


NOW .. . here’s how you can win one of 
these Sturdy, Convenient & Smart DIESEL- 
VOLUMERS...FREE... 


There are so many men in the diesel field who 
do not know about DIESEL POWER & 
DIESEL TRANSPORTATION —and how 
helpful it is. When they first see a copy, they 
invariably ask: “Why Haven’t I Heard Of 
This Before?” 


If you will pass the word on to the men with whom 
you work ... about this valuable magazine . . . 
you will be entitled—for every two new subscrip- 
tions you obtain and mail to us—to one DIESEL- 


VOLUMER. 
The idea of the DIESEL-VOLUMER came to us 


from many of our readers. One man, for example, 
wrote us and asked: “Why don’t you get up a 
binder, so I may keep my copies of DIESEL 
POWER in good condition?” 


This is our reply . . . and at the same time a means 
to expand our service to the diesel industry and 
all the men in it. 


Please address all subscription orders and questions on the 
above to the: Circulation Manager 


DIESEL PUBLICATIONS 


192 Lexington Avenue 
New York 16, N. Y. 





: 
Size 9 BM 


INGERSOLL-RAND 


AIR STARTING MOTORS 
FOR A SURE ENGINE START 
Suery “lime 


Compare these features 


WITH YOUR PRESENT STARTERS! 
tin Starting Motors.... 


@ Give Positive Starting—Cold weather doesn't 
affect Air Starting Motors. They can always 
be relied upon for a sure, fast start in sub- 
zero temperatures! 


@ Eliminate Batteries and Generators — Air 
Starting Motors will pay for themselves in 
one year through savings in battery replace- 
ment alone! 


@ Are Easy to Service—Any one familiar with 
internal combustion engine maintenance can 
capably service Air Starting Motors! 


® Require Less Servicing—Practical design and 
simplified construction eliminate break- 
downs; lubrication is all that’s needed to 
keep them on the job! 


Ask your engine distributor to show you the 
Ingersoll-Rand Air Starting Motors designed for 
your engines...or write for Form 5094, which 
contains Air Starting Motor selections for all 
popular engine sizes up to 3000 cubic inch dis- 
placement. 


Ingersoll-Rand 


11 Proadway, New York 4, N. Y. 
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engineer, and assistant professor of 
English at MIT, this handbook is pre- 
sented as a guide to writing and 
speaking clearly, concisely, and under- 


standably in the various phases of 


technical reporting. It is intended pri- 


marily for use in conjunction with 
reporting jobs assigned to the student 
or encountered by the graduated en- 
gineer or scientist in his work, 
Emphasis is applied to correction of 
one of the most common faults in 
technical and serious writing the 
burial of ideas under a mass of detail 


The author takes a practical ap- 


proach to the subject. first laying a 
framework for each topic and then 
going into specifies. Included in’ the 
discussion are organization of material 
and general procedure. He breaks 
down the types of reports most com- 
monly used, general, formal. informal. 
and laboratory reports, and technical 
papers. Not excluded are oral reports. 
He supplies liberal examples of each 
subject, illustrating the right and 
wrong way of presentation. 

From that he enters into the me- 
chanics of writing: style. grammar, 


and punctuation. A chapter on tabular 








HERE 1S ONE MAN WHO CAN 
HELP KEEP CRANKSHAFT 
RECONDITIONING COSTS DOWN 


The initial cost of a diesel crankshaft grinder is the 
one single item that contributes more to grinding cost 


than any other factor 


By being the first to redesign cumbersome costly grind 
ers Lempco expanded the opportunities and lowered 


the cost of shaft grinding 


Shafts from Alco, Cummins, Fairbanks-Morse, EMD, 
Cooper-Bessemer, Superior, Waukesha and others are 
ground with the simplicity, accuracy and speed that 
has made the name Lempco associated with the best 


crankshaft regrinding equipment in the industry. 


lempco grinders feature advances that can be found 


nowhere else 


Among the features are an outboard balancing system 
that balarces any shaft in a matter of seconds; rapid 
hydraulic infeed and retraction; variable hydraulic 
traverse feed for power grinding; pressure-ized ‘‘oil 
cushioned’ wheel spindle for accurate fillet grinding, 
and the all important 360 graduated throwhead that 
eliminates rechucking the shaft for each new set of 


crank throws 


There is one way to keep abreast of growing diesel 
rebuilding service. Have one of our field service men 
go over your requirements and make a recommenda 
tion of the type of machine best suited 

for your shop. The information is yours 

for the asking. Write to A. B. Harding, 

Vice President Sales, Lempco Products, 

Inc., Bedford, Ohio 


For 35 Years—a leading builder of machine tools 








interpretation of material and visual 
presentation is given. In the appendix. 


specimen reports are listed. 


Handbook of Engineering Fundamen- 
tals (2nd edition) —-edited by Ovid W. 
Eshbach. John Wiley & Sons. Inc., 440 
Fourth Ave.. New York 16, N. Y. 310. 

\ revised and more up-to-date edi- 
tion, this handbook endeavors to em- 
body in a single volume, the funda- 
meptal laws and theories of science 
basic to engineering practices. One of 
the major purposes is to present a 
ready reference to the basie ideas of 
applied science and mathematics for 
those studying the subjects as well as 
for those who find need to clarify 
their concepts or be brought up to 
date. 

Essentially it is a summary of thi 
principles of mathematics, physics, and 
chemistry, the properties and uses of 
engineering materials. the mechanics 
of solids and fluids. and the common 
ly used mathematical and physical 
tables. 

Numerous references are given to 
historical publi ations and to recent 
treatments. where more detailed o1 
deeper understanding is necessary. \ 


92-page index completes the volume. 


11l-Purpose Diesels by J. Malcolm 
Robson, 316 pages. Pitman Publishing 
Corp... 2 W. 45 St. New York 36, 
N. Y. $10. 

Published in England, this book pre- 
sents a technical survey of the design 
and practical applications of diesel 
power units, 

Sections devoted to component de- 
sign and combustion processes have 
been given as an introduction to the- 
ory rather than as a detailed treatise. 
Attention is applied to the practical 
uses of oil engines, since, with present 
all-purpose units. such requirements 
have a material effect on engine lay- 
out and appearance. 

Other sections deal with the develop- 
ment of oil engines, together with the 
equipment for their starting, cooling. 
governing. and power transmission. A 
further chapter concerns the lubrica- 
tion, repair, and maintenance of en- 
gines, 

The book is illustrated and contains 


many tables. 


October, 1952 





What Do You Know! 


(Answers to questions on Page 67) 


1. Only incorrect answer is “d™. “a” 
and “c” 
They 


pump. “b” 


say the same thing differently. 
refer to “timing” within the 
is also a form of “timing” 
wherein the pump as a unit is timed 
to the engine. For a full discussion 


see the article on Page 64. 


“False”. 


rel and plunger may be adjusted to 


2. Statement is \ worn bar- 


match others at one speed but not 


throughout range. For more details 


see article mentioned above. 


3. “a” is correct. Fatigue resistance 


and life of highly stressed bearings 
is increased by keeping temperatures 


down. See article on Page 58. 


i Se 


see article 


is correct. For full discussion 


mentioned above. 


5. Correct answer is “b”. Some bear- 


ing bores are eccentric. See article 


above for details. 
6. Correct SAE40 oil 


should be 


answer is “b”. 
that 


according to one manufacturer. See 


is the heaviest used 
article on Page 46 for discussion of 


this and other turbocharger data. 


* iia i 


matically” 


is correct. You are not 
liable. You 


not be depending upon circumstances. 


“aulo- 
may or may 
For check, see article on Page 56. 

&. Correct answer is “b”. Drop sizes 
vary greatly. For full discussion see 
the article on Page 78. 

9. “b” and “e” are not normally used 
of the 


been and are being used. For reasons. 


as mixtures. All others have 
principally tied in with clouding, see 


article mentioned above. 
For the 


“a” is correct. 


conditions mentioned, 
For a discussion of 
proper adjustment of chain tensions, 


see the article on Page 68. 


11. First blank 


be “subtract”. 


“add”. second should 
For details, see article 


on Page 74. 


New Literature 


G-R Tube Exchanger Bulletin 

The Griscom-Russell Co... Massillon. 
Ohio. has just published a bulletin on 
a finned tube heat exchanger with wide 
application for heating and cooling 
liquids and gases and for condensing 
vapors. 

Complete construction details, spec- 
ifications, dimensions, and installation 
of the standard 


arrangements inter 


changeable unit is included, A section 
of the bulletin contains illustrations of 
representative installations on various 
together with field 


types of duties. 


reports of service ree ords 


First Rollpin Brochure 


Case histories and latest engineeri”g 
data for the trademarked “Rollpin” 
self-locking fastener, are features of 
the first catalog published about this 


product by the Elastic Stop Nut Cor 


... because they keep the lube oil clean— 
ph ysically and chemically 


THE GRACE MORAN 


The “GRACE MORAN.” other Moran tugs and 
many other vessels, power plants, railroads and 
transport lines have proved over the years that 
Briggs Oil Clarifiers improve engine performance 


by keeping lube oil clean. 


BRIGGS offers the RIGHT FIL- 
TER for every diesel 


PROVE IT YOURSELF 


engine. 


Send us a sample of your oil and engine speci- 
fications. We wil! gladly make a laboratory test 


and give you our engineers’ recommendation— 


no obligation, of course. 


A Briggs Catalog belongs in 
your file—write for one NOW! 


THE BRIGGS FILTRATION COMPANY 
RIVER ROAD, WASHINGTON 16, D. C. 


BRIGGS CLARIFIER—MODEL CD 
(Filter, Strainers and Oil Storage 
Tank—in one unit) 


i i 
PIONEERS in MODERN 
Ou FurRATION 





FOR MORE THAN A QUARTER CENTURY 
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poration, 2330 Vauxhall Road, Union, 
New Jersey. Photographs illustrate the 
device’s versatility as a substitute for 
rivets, cotter pins, set screws, stock 
pins, hinge pins, positioning dowels, 
lock pins and shaft keys. 

The catalog describes the product 
as a hollow, split, cylindrically formed 
pin, chamfered at the ends, and heat 
treated for optimum toughness, resil- 
ience and shear strength. It is formed 


to a controlled diameter greater than 


DIESEL CO 


.-- this FREE 
58-page handboo 
gives you the x 
answers 


the standard drilled hole into which 
it is to be pressed, 

New engineering data developed, 
specifies (in charts and tables) inser- 
tion and removal forces in steel for 
various diameters and lengths. Other 
information shows how insertion and 
removal forces are affected by material 
hardness. 

A graph charts comparative hole 


tolerances for grooved pins. ground 


pins and this product. The liberal hole 


HOW IMPORTANT IS 
UST 





Just off the press —the 2nd edition of the Lanova 
Handbook is once again available to Diesel engi- 
neers and prospective Diesel users. Here’s the 
book that shows you where, when, how and why 
combustion is so important to efficient low-cost 


Diesel performance 


-and why the Lanova Com- 


bustion Chamber design is so essential to modern 
high-speed Diesel operation. 

Whether you are a Diesel engineer or a lay- 
man, you'll find the Lanova Handbook a valuable 
addition to your working library. Its 58 pages are 
filled with illustrations, data and information on 
the principles of Diesel operation, combustion, 
fuel and other pertinent subjects. 

Write for your free copy today. 


ONE 


LANOVA CORPORATION 


38-18 30th Street 
Long Island City 1, N. Y. 


QF AMERICA’S FOREMOST NAMES IN 


DIESEL RESEARCH AND DEVELOPMENT 








(+.003 to .010 in) for 
this fastener permit the use of ordi- 


tolerances 


nary production drilling, instead of 
precision line drilling, or reaming, as 
is required for other types of pin. 


Alloy Castings in Industry 

A new publication of interest to 
users of stainless and heat-resistant 
alloys in cast form, has just been 
released by the International Nickel 
Company. The 81% x 11-in booklet, 
“Heat Re- 


sistant Alloy Castings in Industry”, 


Resistant and Corrosion 
is 48 pages long. 

Typical compositions regularly pro- 
duced, with their applications, limita- 
tions, and the types of service for 
which they are suitable, are discussed. 
Over 175 photographs illustrate ap- 
plications of typical alloys by indus- 
try. 

Charts compare creep strength of 
various alloys, resistance to corrosion 
in certain media, and to oxidation at 
elevated temperatures. Tables of com- 
position list principal Alloy Casting 
Institute designations and certain pro- 
prietary alloys. 

For further information write, Inter- 
national Nickel, Dept. EZ, New York 
5, New York. 


Western Resources Handbook 
The Stanford Research Institute of 
Stanford, California has just released 
the first “Western Re- 
sources Handbook”. Circulation of the 


issue of the 


handbook is to be international and 
includes the service of data sheets. 
The handbook is designed to serve 
as a basic reference source of data on 
all the 


sources of the 1] western states. In- 


economic and technical re- 


formation is compiled on natural, ag- 


ricultural, manpower, and_ industrial 
resources, 
The first 


covers water 


allotment of data sheets 
resources, commercial 
timber lands, production of electric 
energy and the canned fruit pack, for 
the past 30 years. Statistics are given 
for each year of this period, 1920-50, 
to provide a base for trend analysis 
and forecasting studies. 

Beginning with this month, new 
issues of the data sheets will be sent 


to subscribers periodically. Approxi- 
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mately 250 new sheets will be fur- 
nished annually. 

A feature of the handbook is its 
graphic nature. Production and con- 
sumption data are presented in tables 
by state, together with the United 
States total. Maps are used to present 
data on location of minerals and oil 
basins, location of industrial capacity, 
data on railroad lines, pipe lines and 
similar factors. 

Because of the public service nature 
of the project, it was announced that 
the book is not copyrighted, and per- 
mission to quote and reprint is freely 


given by the Institute. 


Disconnecting Hydraulic 
Coupling Bulletin 

The Twin Disc Company’s new dis- 
connecting hydraulic coupling, which 
the 


shock-absorbing advantages of a fluid 


company states, combines 
drive with the disconnecting features 
of a master clutch, is described .in 
sulletin 500, just released. 

The bulletin presents diagrams of 
the model HUD, explaining the fluid 
dumping feature which disconnects the 
output shaft from the source of power. 
Cooling circuits are illustrated, with 
a description of the model’s ability to 
run at high rates of slip without over- 
heating. 

A horsepower range chart is in- 
cluded, to aid in the selection of the 
HUD, which is offered in coupling 
size 2l-in diameter ranging from 35 
to 450 hp, and in size 27-in diameter 
ranging from 65 to over 600 hp. 

A copy of the bulletin may be ob- 
tained by writing to the Twin Dise 
Clutch Company, Hydraulic Division, 


Rockford, Illinois. 


Supercharger Air Intercoolers 
Supercharger air intercoolers, de- 
signed for cooling compressed air be- 
tween the supercharger blower and the 
air manifold leading to cylinders of 
engines, are described in a new cata- 
log No. 1652, released by the Young 
Radiator Company, Racine, Wiscon- 
two-color 


sin. 
The catalog 
y 


describes the two types of supercharg- 


four-page, 


ing systems now in common use with 
four-cycle engines, the low and high 


pressure systems. Supercharger air 





the 


cooling is performed in a tube and 
fin cooler, where the hot air passes 
over the finned surface while the cool- 
ing water circulates through the tubes. 
The cooling fluid can be either fresh 
water. 


or sea 


Industrial Spray Nozzles 

\ 40-page, industrial nozzle bulletin 
has just been published by the Binks 
Manufacturing Company, 3122 Car- 
roll Avenue, Chicago 12, Illinois. 


The bulletin, No. 5200, describes 


industrial spray nozzles for a broad 


range of commercial and industrial 
processes, Data presented include noz- 
zle dimensions, capacities. and spray 
angles. All nozzles are illustrated and 
in many cases, cutaway drawings 
showing the construction and opera- 
tion of. the nozzle, are given. Where 
necessary, drawings giving proper in- 
stallation details are included. 

\ handy lists 29 different 


applications for industrial spray noz- 


index 


zles with page references for each. 


WHEREVER EXTRA 


PERFORMANCE 


URS 


Specify Leece- Meville 


L-N REGULATORS 


Patented, double-con- 
tact, long-life design, 
hold voltages to close 
limits. 


L-N FRACTIONAL 
HP MOTORS 
Standard production 
includes 3/4” to 1-5/8" 
stock, for 6 or 12 volts 
Other designs and 
voltages available. 





YOU CAN  /THE LEECE 


" 


at 


7jeville fe 
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“NEVILLE COMPANY CLEVELAND 14, OHIO 
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hae 
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L-N CRANKING 
MOTORS 

Heavy duty construction 
for quick, dependable 
starting. Up te 35 HP. 


L-N SWITCHES 
Hand and magnetic for 
standard and series- 
parallel systems 


L-N AIR CRANKING 
MOTORS 
For safe starting of diesel 
engines in fire hazards 
10 to 20 HP. Rugged end 
dependable 


=z 





Silicone Rubber Booklet 

The Silicone Products Department 
of General Electric, Waterford, N. Y. 
has just booklet 
(CDS-3), which presents a summary 
of information on silicone 
booklet 


ties and applications, available classes 


issued a 24-page 


rubber. 


Featured in the re proper- 


and design specifications. The four 


basic properties illustrated are re- 


sistance to temperature extremes, re- 


lease from sticking, inertness, and un- 


usual surface properties. 


Illustrated Hose Catalog 

4 32-page illustrated catalog on all 
types of Chicago Metal Hose has just 
been released by Flexonics Corpora- 
Illinois. 


tion, May wood. 


The catalog covers the full range of 


the company’s manufacture in corru- 


flexible 


ly pes, 


convoluted 
steel 


Complete specification data are 


vated metal hose, 


hose and stainless metal 
hose. 
given. Also covered are coupling types. 
special assemblies, and installation in- 


formation. 





THE WORLD’S LARGEST MANUFACTURERS OF 
FUEL INJECTION EQUIPMENT FOR DIESEL ENGINES 


Depots 
and 
Service Agents 
in over 
100. countries 








Fuel Injection and Electrical Equipment 








CAY. DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, TENTH AVENUE, NEW YORK 19, BLY. 


Sales Office: 


14820 DETROIT AVENUE, CLEVELAND 7, OHIO 


@® 174-480 


Molecular Bonding Brochure 

The process of molecularly bonding 
aluminum and ferrous metals and its 
described in a_ bro- 
Al-Fin 
Fairchild Engine and Airplane 
N. Y. 


Briefly, the process consists of the 


applications are 


chure issued by the Division, 
Corp., 


Farmingdale, 


casting of aluminum against a specially 
prepared surface of the ferrous part to 
form bi-metallic units having the com- 
plementary physical characteristics of 
the two metals. It is basically a foundry 


of the 


casting methods can be 


process, and any conventional 


used. The bro- 
chure contains photos of more than 50 
applications where this method resulted 
in either a better product or one pro- 
duced at reduced cost. 


Stationary Diesel Bulletin 
Bulletin #25200, just released by the 
National Supply Co., Springfield, Ohio, 
gives complete design features, capac- 
ity tables and dimensions of its Model 
4) stationary diesel. 
bulletin describes the 
different 6 and 8 cyl sizes available in 


The &-page 


capacities from 215 to 650 hp, gives 
data. 


component parts, and lists standard as 


performance specifications of 


well as extra equipment. The engine is 


available for straight diesel or dual- 


fuel operation. 


Diesel Parts Catalog 

A new catalog of diesel parts, manu- 
factured by Hunt-Spiller Manufactur- 
ing Corp., 383 Dorchester Ave., Bos- 
ton 27, Mass., been is- 
sued. 


has recently 
It includes descriptions of a 
number of typical replacement parts 
currently produced by the company, 
all of which are illustrated by detail 
drawings. 


Bronze Welding Rod Leaflet 
A leaflet describing EutecRod 148 


FC, a new bronze welding rod with 
a special flux coating, has been re- 
leased by Eutectic Welding Alloys 
Corporation, 172nd Street and North- 
ern Boulevard, Flushing, New York 
58, New York. 

The special flux coating used on 
this new alloy is claimed by the 
manufacturer to be capable of revolu- 
tionizing bronze welding since it per- 
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mits tne alloy to bond automatically 
even on dirty cast iron. minimizing 
possibility of weld failure. of great 
help in delicate repair jobs. 

The leaflet contains complete spec i- 
fications and technical data. The prod- 
uct is claimed. by the manufacturer, 
to be capable of eliminating most pre- 
required — by 


welding preparation 


conventional rods. and reportedly 
flows where directed without extensive 
chamfering even on butt joints re- 
quired by the job. Tensile strength is 
listed at up to 35,000 _ psi, and a 


Brin. of 75-120. 


Engineering Data Catalog 


The Thomas Flexible Coupling Co. 
of Warren, Pa.. announces the distri- 
bution of its latest engineering catalog 
No. 51. deseribing its full line of all 
metal flexible couplings for power 
transmission. 

In a 9- by Ll-in binder. the new 
catalog provides much engineering 
data. Couplings are grouped and_ in- 
facilitate quick 


dexed to reference 


Keyway data, standards for straight 
and tapered bores, as well as ordering 
instructions are included for each 
group. Standard couplings are shown 
in individual sections and are followed 
by a special section showing many 
couplings designed for specific pur- 
poses with photos of typical installa 


tions. 


New Manual On Tool And 
Die Salvage Welding 


The Eutectic Welding Alloys Corp., 
172 Street and Northern Blvd.. Flush- 
ing 58 N. Y., is offering a 64-page 
illustrated manual devoted to effective 
tool and die salvage welding proce- 
dures. 

The pocket-size book, “the result of 
years of research and development” in 
the labs. fields and on the job in some 
of America’s largest production plants. 
through how-to-do photos and = dia- 
grams, shows quick and easy ways of 
saving time, labor and money in sal- 
vage welding operations. It is free for 
the asking. 


DIESEL CRANKSHAFT 
REPAIRING AND REFINISHING 


Picture shows a thirty-foot crankshaft with 13” diameter journals which 
was broken through the No. 6 web— receiving final inspection after new 
crank and center coupling sections were installed and machined to 


original tolerances. 


Shafts of all sizes and types successfully repaired and refinished. 
Call, wire or write for particulars on our field repairs and emergency 


service. 


WASHINGTON IRON WORKS, INC. 


Established 1876 
SHERMAN, TEXAS 
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order it... 


~ - 


install it... 


ee = 


Nites Ade 


for ae... 
oer as a 


a SES Sa ; 


You can do that 
with ATLANTIC 
seamless diesel 
hose which requires 
no maintenance 
whatever. 


Absolute uniformity of wall 
thickness 
packed joints . . . absolutely 
tight against water, oil, steam, 
gas, air . . . dampens vibra- 
tion. ... maintains flexibility 
at extremely high tempera- 
tures. 


» no seams or 


Bronze, 
Steel, 
Stainless 
Steel, 

Monel — 
Y¥e"—36" 1.D. 
with fittings 
as needed, 


eaten 


Diesel Bulle- 
tins 1020 & 
50A furnish 
complete — in- 
formation. 


1 





See our Catalogs in Sweet's 
Files for Product Designers 
and Mechanical Industries. 








ATLANTIC 


METAL HOSE CO., INC. 


109 West 64th St., 
New York 23, N. Y. 





























Diesel Electric Crane for Unusual Requirements 


Recently, PSH engineers were faced 
with a whole set of unusual de- 
mands in power application in the de- 
sign of this gantry crane for a large 
northern Michigan plant. A traveling 
crane for the usual yard service with 
overhead power lines had no_ place 
here for two very good reasons. 

This manufacturer produces equip- 
ment with towering booms which must 
be able to freely 
section of the yard, so an overhead 


move around one 
power source was ruled out for safety 


reasons. In addition, there was an 


icing problem to be considered, as the 


Cincinnati, Ohio To Be 

1953 AERA Convention Site 
Returning to a central location in 

1953, the Automotive Engine Rebuild- 

ers Association plans to hold its annual 

Netherlands Plaza 

Ohio, May 4 


convention at. the 
Hotel in 
May 7. 


Arrangements for conference booth 


Cincinnati, 


space and advance registration will be 


98 


winters in northern Michigan are fre- 
quently long and cold. Yet, under- 
ground power lines were not wanted 
hecause 
difficult’ maintenance. 


How P&H solved the problem is 


illustrated in the photo. The result is 


of their high initial costs and 


a 60-ft gantry crane with a capacity 
of 15 tons and 3 ton auxiliary. Power 
137-C 
l-cyl, 80-hp diesel which drives a 
50 kw DC This unit is 
mounted on the crane sill and fully 


is supplied by a P&H model 
generator. 


enclosed. The diesel-electric generator 
set is controlled from the cab. 


handled through the association HQ 
at 419 North Capitol Avenue, Indian- 


apolis 4, Indiana. 


Midget Televising Streamlines 

Railroad Switching Operations 
Pint-size television helped run a rail- 

The 


Baltimore 


road recently. tests 
ducted by the 


Railroad 


were con- 


Ohio 
and the Victor division of 


and 


Radio Corporation of America at the 
B & O’s yard on the southwest side 
of Chicago. 

Three of the newly developed Vidi- 
con industrial television systems en- 
abled personnel, sitting indoors, to 
perform functions normally requiring 
considerable walking and extra move- 
ment of freight cars. 

Instead of walking along tracks to 
list car numbers on an incoming train, 
a checker sat before a TV screen and 
jotted down the numbers as the cars 
passed before a small unattended TV 
camera. The numbers are needed in 
switching operations for making up 
trains destined for various parts of 
the country. 

Supervisors witnessed, on _ the 
screens of the other two TV receivers, 
the disposition and movement of all 
switching engines in the 
The 


views were picked up by two small 


cars and 


classification yard. panorama 
cameras mounted atop the yardmas- 
ter’s tower on bases that could be ro- 
tated at 


only 74 lb each. 


will. The cameras weighed 


British Experiment With 
Lightweight Railcar Units 

A special study is being made in 
test the 


diesel 


England to suitability of 


lightweight railcar units for 


more economical service on branch 
and main lines. 

A three-car unit, with 129 seating 
capacity, is making experimental runs. 
Car Nos. 1 and 3 are powered and 
have driving compartments at each 
end, while the No. 2 car is non-pow- 
ered. All three have central passenger 
doors on either side. 

The power units are arranged below 
floor level, with the whole of the space 
above this level, except for the driver’s 
cab, available for passengers and lug- 
6-cyl 


beneath 


gage. A_ horizontal engine is 


mounted central the chassis 


frame side-member. It has bore and 
stroke dimensions of 120 mm and 140 
mm respectively and provides 125 bhp 
at 1800 rpm. 
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Power is transmitted through a fluid 
fly-wheel and short universal shaft to 
a four-speed Wilson-type pre-selective 
epicycle gearbox and then through a 
special double-ended universal shaft to 
the rear axle. Up and down movement 
of the axle is countered by the univer- 
sal shaft. The final drive is arranged 
almost centrally in contrast to the more 
common type of external axle box. It 
is of the double reduction type, with 
forward and reverse mechanisms. 

The new models have 20 per cent 
more space and weigh 15 per cent less 
than standard coaches, apart from the 
locomotive weight. In slack periods 
the trailer can be removed and reduce 
still 


retaining a capacity equal to available 


the weight even further while 
traffic. The total train weight of the 
three-car units is 39 tons, 14 ewt, and 


the maximum speed is about 45 mph. 


Canadian Ford Awarded 
$3,250,000 Contract 

The 
awarded Ford Motor Co., of Canada 
Ltd., Windsor, Ont., a $3,250,000 con- 
tract to build trucks and buses to be 


Canadian Government — has 


shipped to India under the Colombo 
plan. 

The contract covers 450 buses and 
835 trucks to be powered by diesel 
engines. They will go to the Bombay 
State Transport System as a Canadian 
Colombo plan eift. 

In London, F. Perkins Ltd., of Pe- 
terborough, England. announced it has 
received a $1,250,000 contract from 
the Canadian Government to produce 
the 6-cyl diesel engines for the vehicles. 

Reasons for placing the diesel order 
in England were: (1) no Canadian 
firm produces them, (2) the price in 
Britain was lower than in the United 
States, (3) the Government wanted to 


help England earn more dollars. 


Placement Program Inaugurated 


\ placement program for recruiting 
and training college-graduated engi 
neers has been initiated by Worthing- 
ton Corporation with the signing of 52 
Under the 


new trainees will receive an intensive 


engineers. program the 


one-year period of orientation and 


to giving the men a diversified back- 
ground in all the company’s depart- 
ments. In the second six months, the 
men will be assigned to a specific job, 
with individual 


close attention to 


preference. 


Industrial X-Ray Unit 
Is Faster Than Radium 


A new 250-kv industrial x-ray unit 


recently installed in the Sunnyvale, 
California plant of Westinghouse Elec 


tric Corp. is expected lo pay for itself 


AND IN YOUR BUSINESS... 


Yuincy 


Men look forward to sighs from 
girls in strapless gowns. Those 
look for 


same men you, too 


DEPENDABLE COMPRESSED AIR SUPPLY 


from Quincy Compressors. 


There’s a modern, compact, rugged 


in less than five years through savings 
on rental of radium alone. In addition, 
the machine can x-ray specimens 50 
to 60 times faster than was previously 
possible using either radium or radio- 
active cobalt. 

The unit will be used to explore 
castings and weldments for internal 
defects such as shrinkage, cracks, and 
porosity. Steel castings and weldments 
up to 6 in, in thickness, can now be 
radiographed with ease. Specimens 
up to 2% in thick are x-rayed by the 


machine. 


Quincy Compressor for your job. Depend 


on a Quincy specialist to help you 
select the type and size (from 1 to 


90 c.f.m.) to meet your specific needs, 


Write Dept. J-27 for details 


Only 


@ Timken Bearings 
@ Lynite Rods 


@ Copper-Finned 
Intercooler 


@ Automatic and 


@ Perfectly Balanced 
Crankshaft 


Positive 
Lubrication 


QUINCY COMPRESSOR CO. 
QUINCY, ILLINOIS 


The first six months will be devoted . Manuf 


. , 
nufacturers of Air Compressors Exclusit 


practical experience in all aspects of 
the company’s activities. 
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HOW (0 
emove Scale 
sand Rust 
AKITE 


MPOUND N 


Get this 
FREE Booklet! 


aprons for the asking— 
this 28-page booklet 
about Oakite Compound 
No. 32. Tells how this in- 
hibited acidic compound 
quickly, safely-—-without 
dismantling—descales 


e Diesel engines 
Condensers 
Heat exchangers 
Compressors 
Dynamometers 
Filters 
Transformers 


Get your copy today! Ask 
your local Oakite Technical | 
Service Representative. i 
Or write. 


OAKITE PRODUCTS, INC. 
23 Rector Street, NEW YORK 6. NV. Y. 


qqanieto INOUSTRIAY Clann 
ot’ 


OAKITE 


aie* 
“Teeiaes . mernoes * 


Technical Service Representatives Located in 


Principal Cities of United States and Canada | 


100 





Cash Awards for Best Papers 
On Railway Subjects Offered 


Five cash awards are available for 
at the Eighth Pan 
can Railway Congress in June. 
for 
subjects, 

The Erie V. Hauser Memorial 
Award of $1.000 is offered for the 


paper judged to be the most helpful 


presentation Amer- 


1953. 


outstanding railway 


papers on 


to the science of railroading in respect 


to way and 


The 
three 


structures. 

Government offers 
These include 25,000 
612) for the best pa- 


Argentine 
prizes. 
pesos (about $1. 
per on railroad planning and coordi- 
nation: 15,000 pesos (about $1,088) 
and 10,000 


for the 


for railroad operation; 


pesos (about $725) best on 


sone ial 


and working conditions of rail 


way personnel, 
The 


uv . 
pre ss 


Pan American Railway Con- 


Association has established an 
award of 25.000 


(about $1,812). 


Argentinian pesos 
and a gold medal. for 
is of the 


henefit toward the 


the paper which most 


posi- 


live operation and 


COCOONS of railroads. 


Papers prepared by residents of the 
U.S. should be submitted in triplicate 
to Dr. Lewis K. Sillcox, executive vice 
president, New York Air Brake Co., 
Watertown, N. Y.. before De- 
1952. 


on or 


cember 15, 


Power Plant Talks to Highlight 
Plant Maintenance Conference 

In recognition of sky-ro« keting costs 
of maintenance in power plants and 
the added engineering and personnel 
problems due to increasing mechaniza- 
tion, it was decided to hold a special 
session of the forthcoming Plant Main- 
tenance Conference on power plants 

The takes place at the 
Public Auditorium, Cleveland, Janu- 
ary 19-22. concurrently with the Plant 
Maintenance Show, machines 


and products needed in maintenance 


( onferen c 


where 


will be exhibited. 
In addition to the 


be 65 other meetings dealing 


session there will 
with gen- 
eral aspects of plant = maintenance. 
These include such objects as preven- 
sanitation, lubrica- 


work 


tive maintenance, 


lion, pumps and piping, stand- 


CRANKSHAFT GRINDING SERVICE 


Established 1924 

. 28 years ex- 
perience grinding 
crankshafts! The 
most complete en- 
gine rebuilding 
shop in the South- 
west! 





THE LARGEST CRANKSHAFT GRINDING MACHINE IN 
THE WORLD USED IN AN INDEPENDENT REPAIR SHOP 





*% HARD CHROMIUM PLATING SERVICE 
% CRANKSHAFT STRAIGHTENING SERVICE 
% MAGNAFLUX SERVICE 


Four machines giving range from the smallest up to crankshafts with stroke of 


16” and 200” O.A.L. 
marine, 


to size by hard chromium plating 


Complete grinding service for locomotive, 
automotive and compressor crankshafts. 


stationary, 
Undersized journals restored 


Ny Garel PVE WELDING & GRINDING CO. 


TEXAS 


2929 CANTON ST. 


DALLAS 1, 
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ards, building maintenance. electrical 
mainte- 
Prob- 


lems depending on the size of plant 


and mechanical equipment 


nance, and corrosion control. 
and maintenance force will be treated 
separately so that those from small. 
medium-sized and large plants may 
discuss those subjects most directly 


involved in their own operation. 


SAE Holds National Tractor 
Meeting At Milwaukee 

The Natonal Tractor Meeting and 
of the of 
\utomotive Engineers was held Sep 
tember 8-11 in the Hotel Schroeder at 
Milwaukee, Wisconsin. 

The all-day 


production forum and three days of 


Production Forum Society 


program included an 
presentation of technical papers on the 
design, manufacture. and utilization of 
motorized argricultural, earthmoving, 
Other 


papers reviewed applications of powel 


and other heavy equipment. 
steering and of hydraulic torque con- 


of 


wear, 


verlers, protection plants 


af 


powe! 


from dust and and factors 


fecting operating efficiency. 


Dr. Buchi To Receive 
Franklin Institute Medal 

Dr. Alfred J. Buchi of Wintherthur. 
Switzerland, noted authority on diesel 
will receive the R. 
Henderson Medal of the Franklin In 


stitute 


engines, George 


in a ceremony this month. 


Dr. Alfred A. Buchi 


The citation accompanying the med- 
al reads, “In view of his contributions 
in augmenting the capacity and per- 
formance of the four-cycle diesel en- 
gine through his turbocharging sys- 
tem, in all classes of service, but par- 
ticularly in the railway field.” 


Dr. 
engine dates back to 
met Dr. Diesel. 1911, he 
first actual of 


charging a diesel engine and from the 


the diesel 


the year 


" Pty 
Buchis interest in 
BYE. 


tests 


he first 


made _ his super- 
results was able to calculate the vari- 


of 


with an exhaust gas-driven blower. 


ous combinations supercharging 


The results of his system have aug 
mented the power of four-« ve le diesel 
engines from 30 to 50 per cent of the 
that the 


without supercharging. Specifically de- 


powe! engine would have 


signed for supercharging. the engine 





can have a 100 per cent increase in 


power, using the same stroke and 


hore. 
The “Buchi had 


extended application in the stationary, 


system” has an 
the marine, and locomotive fields. In 
the locomotive field alone, the applica- 


of 


amounts to practically 8.5 million hp, 


tion Buchi-turbocharged engines 


or about 7000 diesel locomotives of all 
kinds. 

In 1937, Dr. Buchi received the 
Melville Award of the ASME for his 


paper on “Supercharging of Internal 


CONTROL 


¥ fs 


Mutual’s Chromates are widely used throughout in- 


dustry to inhibit corrosion. In the diesel field, they are 


used advantageously in the water cooling systems of 


locomotive, marine and stationary diesels — in closed 


engine jackets, open towers and evaporative condensers. 


Chromates are particularly effective in combatting cor- 


rosion of engine cylinder liners. 


Mutual is the oldest and largest manufacturer of 


Chromium Chemicals, Our technical staff will be glad 


to advise you on the application of Chromates in your 


corrosion problems. 


SODIUM CHROMATE 
POTASSIUM CHROMATE 
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SODIUM BICHROMATE 
POTASSIUM BICHROMATE 





Hlerible METAL 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y. to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


(yp, 
(i 


« 

‘k a BACKLASH 

AG NY FRICTION 
ta Pon — 
‘ Oo 7 

PATENTED 

FLEXIBLE 


( 1 
/ 


Gre eliminated 


Lubrication is 
nor required: 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTEMANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 


Combustion Engines with Blowers 


Driven by Exhaust-Gas Turbines.” 


New York Central Railroad 
To Scrap Steam Locomotives 


The New York Central System will 
make a contribution to the 
scrap needs of the nation’s steel mills 


in the next few months, when it will 


large 


feed 300 steam locomotives into fur- 
naces, 

The scrap metal produced will come 
to 50.000 tons of finished steel. If all 
the engines to be scrapped were placed 
end to end, they would form a train 
more than four miles long. 

The locomotives now stored at var- 
ious points along the Central lines will 
be moved to the Lackawanna, N. Y. 
plant of the Bethlehem Steel Corp. 
where they will be demolished at the 
rate of three a day. 

“These engines were mighty good in 
their day —but their day is past.” F. J. 
Jerome, executive vice president, com- 
has the 


mented. “The Central now 


largest fleet of diesel locomotive untls 


1800, costing 


and they're 


in the country—nearly 
more than $300 million 
performing more than half the work 
on the system.” 

“The diesels are producing econo- 
mies so that we can transport passen- 
vers and freight at the lowest possible 
cost.” he further commented. “In ad- 
dition, they make for a faster and 


smoother ride.” 


Griscom-Russell Celebrates 
85th Birthday 

The Griscom-Russell Co. 
Ohio, 


transfer apparatus. recently held an 


of Mas- 
sillon, manufacturer of heat 
85th birthday celebration, which sig- 
nalized the consolidation of its entire 
executive, administrative, engineering. 
and general sales departments at Mas- 
sillon. Gold emblems were awarded to 
129 employees who had been with the 
company for 25 years, and 500 who 
had 10-year standing. 

The company had moved its general 


offices from New York City. 


(Continued on page 104) 





Requirements 


Consult ELLWOOD 
on all Your Forging 








Quality Precision Crankshafts 
For Diesels — Since 1910 . . . 














ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - CONNECTING RODS 
MACHINE /FORGINGS 


ELLWOOD CITY.PENNA. 
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fabricated from ’ oil A parts 
.teady for attachment to the engine 


Originators 
of the... 
“Insulation Filled’’ Exhaust Manifold 


Shown here 
Lighter weight —- Lower Cost 





THE FLORI PIPE COMPANY 
5700 BULWER AVE. + ST. LOUIS 15, MO. 


We are Experts in 
Re-Manufacturing Injectors ! 


SAVE 


WITH 


INTERSTATE 
LOW COST 
DOUBLE-TESTED 


Interstate Diesel 
Service Features: 


We ship immediately on receipt of your order. We do not 
wait for your unit. 
Every part carefully inspected. Only genuine replacement parts 
used when needed 
All re-manufacturing work done in modern shop using the 
latest precision equipment 
Every unit thoroughly double-tested and guaranteed to meet 
the most rigid specifications 
FOR SMALL EXTRA CHARGE WE WILL CONVERT ANY IN 
JECTOR FROM ONE SIZE TO ANOTHER 
6 60-70-80-90 and DF6's available from stock, Exchange size fo- 
size 
NOTE: Check our repair service on series No. 110 injectors, fuel 
transfer pumps and blowers. 


SAVE WITH INTERSTATE—SEND TRIAL ORDER NOW! 
Attractive Distributor and Dealer Propositions 
Left in a Few Areas—Write! 


INTERSTATE DIESEL SERVICE, INCORPORATED 
7120 CARNEGIE AVE. * CLEVELAND 3, OHIO 
“AMERICA'S FINEST DIESEL COMPONENT REBUILDERS” 


Diesel Power and Diesel Transportation 





here’s how 


Cami SILENCERS 


stop damaging back surge... 
reduce engine noise to a whisper! 


The Kittell method of handling a pulsating flow is 

unique. As the burst enters the silencer it is quickly bled off 
by means of a special perforated tube...completely 
eliminating, power loss from atmospheric back surge. 

‘The gases are then directed through louvres 

along the outer shell, which cools them and reduces their 
volume. They are then directed back through more louvres 
into the center of the silencer and out into the atmosphere. 


This method of controlling the expansion of the hot gases, 
and using the kinetic energy in the moving mass of air 

to direct the gases through a series of louvres, smooths 
out the pulsations and produces a steady, whisper-quiet 
exhaust flow. Large free-flowing passages prevent 
plugging due to excessive carbon or sludge deposits, 








| Immediate delivery on all standard models! | 





All standard Kittell silencers and spark arrestors- 
silencers, carefully made from heavy steel and 

welded throughout for longer life, are immediately 
available for ai! types of engines. Special! 





stainless 
steel, ceramic coated and specific purpose 
equipment are also available. We will be happy to 
quote prices and delivery dates to you 
specifications. 


Send today for complete catalog. 


Muffler & Engineering, Inc. 
915 South Santa Fe Ave., Los Angeles 21, California 


12 years of silencer engineering and fabricating experience 
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The new S.S. United States, which 
holds the trans-Atlantic 


record, s 


marine speed 
equipped with 
feed, 


lubricating oil to the 


distilling 


plants for boiler coolers for 


turbines, and 
preheaters for fuel oil to the boilers. 


from this company. 


Power Plant Engineering 


In Plans for Power Show 
Developments in power plants are 


forecast in plans for the 20th National 
exposition of Power and Mechanical 
New York 


through the first week in December. 


engineering to run) in 
Technical advances of revolutionary 
will be that 
time at the 


nature under review. at 
annual 
Soctely ol 


Mechanical kn 


Whose 


Amerie an 
vineenrs, under 


Power Show is to be held. but their 
reduction. to practice will depend very 


work ol 


whose latest achievements will be dis 


largely on the specialists 
played currently. 

Leaders in the engineering profes 
foresee a doubling of vas 


sion con 


DESIGNED 


For Reducing 
Costs of 


The rugged cesign of all Viking 
pumps includes .. . 


meeting of the 


auspices — the 


sumption within the next two decades 
and competitive improvements in the 
coal. 


treatment and combustion of 


Viore and lar ger 


y super-power stations 
are promised for the future and more 
economical generation of power in in- 
dustrial plants. The prospect of the 
rapid advancement of the gas turbine 
will dominant 


occupy a position in 


favorable fields. 


Materials Handling Conference 
Set for Buffalo 

The fourth biennial Materials Hand- 
ling sponsored by the 
Westinghouse — Electric 
will be held in Buffalo 


and 29, 1952. 


Conference, 
Corporation. 
N. Y., on Oc- 
Phis 


with 


years 
**ad- 


vanced techniques of material hand- 


tober 20 
conference will deal mainly 
ling.” both from the applic ation and 
design view points, 

Use Visual Approach 
In Technical Education 
new 


Ll sing a visual approach to 


technical education. the Steel Found- 


rs’ Society of America is preparing 


to carry the story of steel castings to 
student groups in engineering schools 
of the nation. Eleven portable display 
panels will dramatize the theme by 
use of color animation and iliumina 
tion to the 
halls. 


\ single 


specially -built 


classrooms and_ lecture 


push-button activates the 


mechanism and sue- 
cessive flashes illuminate the series of 
kodachrome insets in sequence, Typt- 
cal basic applications in’ the power, 


fields 


™ hedule 


and 
The 


showing in 


armaments transportation 


are shown. Society's 


( alls for 


‘ olle Ves 


128 engineering 


across the country. 


Farm Machinery Shortage Seen 


\ serious shortage of new farm 


to plant and harvest the 


1953 


machinery 
was forec ast 


Director of the 


nations farm crop 


by John Ransom. 


Machinery and 


National 
Authority. Department of Commerce. 
! 


Production of 


Agricultural Imple- 


ments Division. Production 


meet 
1953 


machinery to 


the American farmers’ needs for 


crops must get underway as early as 


Champion 
Performers 


- 


fg 


>, % 


, 


1. Only two moving parts. 


. Only one packing box. 


. FAST, self priming. 


2 
3 
4. Smooth, even discharge. 
5 


. Adaptation for handling either 
viscous or thin liquids. 


6. Low power requirements. 


Lower your pumping costs. Start 
with bulletin 5280. Gladly sent 


on requesf. 


Pump Company 


Cedar Falls, lowa 


O[UMBIA 


A. C. AMD D. C. GENERATORS. 
est exhibition of quality and service use performance 
proved Columbia A.C. and D.C. Generators. Available 
for coupled service, belt drive. single or two bearing. 
A. C. Generators: 614 to 1000 KVA 
DD). G. Generators and Exciters: 2 to 300 KW 


93.8 KVA, 900 RPM, A. C. Genera 
tor with Direct Connected Exciter 
e * 


= 
200 KW, 900 RPM, Protected, Two 
Beoring D.C. Generator 


For the great- 


Write for descriptive literature. Our engineers 
will be glad to review your requirements. 
Protected Territories 


fvailable to Qualified Sales Engineers. 


COLUMBIA ELECTRIC MFG. CO. 


4537 HAMILTON AVE 


CLEVELAND 14, OHIO 


October, 1952 








reduces inventory. 


other fivids. 





Aeroquip Products are fully protected by Patents in U.S.A and Abroad 


FLEXIBLE 
HOSE LINES 


FITTINGS are detachable and re- 
usable. For on-the-spot hose line 
replacements cut bulk hose to 
required length and attach fittings. 
It saves time and money, and 


HOSE is tough, durable and fire 
resistant. Ideal for use with hydrau- 
lic fluids, lubricants, water, gaso- 
line, Diesel fuel, air and many 


Special Cast 
lron Housing 
and Top 
Only 4 Bolts 


Compressed 
Air or 
Water 

Operated 


Controls 
Flow of 
Steam, Water 


FM5) 


AEROQUIP CORPORATION . 
JACKSON, MICHIGAN 


| FLEXIBLE HOSE LINES + DETACHABLE, REUSABLE FITTINGS + SELF- 
| SEALING COUPLINGS + BREAKAWAY COUPLINGS + HYDRAULISCOPE 








Get BETTER Control 


with 


LOWRITE 
VALVES 


VALVE TOP—Durable moulded 
neoprene diaphragm (1) has 
positive sealing bead which 
provides increased sealing action 
with increasing control pressure 
Efficient diaphragm form insures 
ample and constant Operating power 
thru full travel. Piston Plate Assembly 
(2) has a free floating thrust plate which 
absorbs side thrust. Closely guided 
piston plate Maintains stem in accurate 
alignment 


ADJUSTING SCREW— Ball bearing non- 

rising type with starting pressure ad- 
justable from 0 to 17 psi. Has enclosed 
rust proofed steel spring for full travel 
in 5 or 10 psi. control pressure change 

BONNET ASSEMBLY— Polished stain- 

less steel stem in preformed lubri- 
cated metallic packing insures long life 
and low hysteresis. 


VARIETY of VALVE BODIES 
Sizes 2° thru 8’ 
For line pressures below 250 
psi. Rugged construction to 
withstand piping strains 
Write for Circular © MI 


Reduce Maintenance with FLOWRITE VALVES 


THE POWERS REGULATOR COMPANY 


3400 OAKTON STREET, SKOKIE, ILL 
Established 1891 @ Offices Over 50 Cities @ See Your Phone Book 





the third and fourth quarters of 1952, 
Mr. Ransom said. Inability of 


facturers to place orders for and get 


manu- 


delivery on steel already allotted them 
setback of as 


much as 30 per cent off 1953 require- 


may mean an industry 
ments. 

Predicting that 1952 crops will be 
100 per cent harvested, he pointed out 
that although the rate of production 
steadily declined, inventories kept a 
fair portion of the farm machinery in- 
dustry running during the steel strike. 

Most plants that were forced to shut 
down completely are now starting up 
at the rate their inventories and_ steel 
receipts will permit. However. inven- 
tories are seriously depleted and out 
of balance in critical items. Production 
will be at greatly reduced rates until 
balanced supplies of the needed steel 
are obtained. 

Reports from the industry indicate 
effect of the steel strike as: 


formerly 


steel items 


easy to get are still in easy 


supply: items formerly hard to get are 
now almost impossible to get. Espe- 
cially critical are forging-steel bars. 


Department of 


Agriculture surveys ° 


indicate” production requirements of 
farm machinery at 16 per cent above 
the 1949 rate if the nation’s food and 
fiber 


needs are to be met. 


ALCOA To Construct 
$400,000,000 Alaska Plant 

The Aluminum Company of America 
that it 
take the construction of a $400 million 
dollar 


Alaska as soon as the necessary 


disclosed recently will under- 


aluminum smelting project) in 
land 
can be purchased and government 
approvals obtained. 

The project will initially be capable 
of producing 200,000 ton of aluminum 
annually. Finane ing of the project, to 
be located in the Taiya Valley district. 
near Skagway. will be done entirely 
with private capital and will be the 
Alaska offering steady em 


largest in 


ployment. 


Rock Island Orders More Diesels 
Ror k Island Lines’ farewell to steam 


as motive power, moved towards 


final conclusion with the announce- 


ment of the purchase of 30 new diesel- 


electric locomotives. 


Diesel Power and Diesel Transportation 


The diesels. 1500 hp road swilchers 
will be built by the Eleetro-Motive Di 
vision of General Motors and will rep 
resent a total investment of more than 
$4 million. They 
Chicago and Rock Island, Hlinois, ce 
livery to be effected in the first quar- 
1953 


will be used between 


Canada To Produce 
American Clad Metals 


\s a 


expansion of Canada. licensing nego 


further step in the industrial 


tiations are now being carried on by 


some of Canadas mining and manu 


facturing companies with Knapp Mills 
Inc. of New York City. 
The American 


patented Ferrolum lead-clad steel and 


company — produces 
Cupralum lead-clad copper, for use in 
the production of acids and chemicals, 
electro-metallurgical 


pros SSeS, 


petro- 


chemical products. the nuclear indus 


and in Government Ordnance. It 
will | 


licensing agre 


tries, 
is intended that all know-how 
made available undes 
ments in Canada. 

the Canadian ar 


that these 


On conclusion of 


rangements. it is intended 
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techniques be made available to all 
countries in the Western Defense A\l- 
liance. Reciprocal arrangements will 
be made in some European countries 
so that and 
techniques, applicable to lead products 


European inventions 
and chemical equipment will be made 
made available to American produc- 


ers. 


Operations Research Society 
To Meet in Washington, D. C. 
The first regular meeting of the Op- 
erations Research Society, formed by 
a group of leading scientists in May, 
will be held at the National Bureau 
of Standards in Washington, D. C., on 
November 17 and 18. 
The 


promote 


purpose of the Society is to 


application of — scientific 
and military 
problems. Prof. Philip Morse of MIT 
is president. Membership includes ex- 


fields 


economics, 


methods to business 


perts from diverse scientific 
such as physics, biology. 
etc. Non-members are invited to at- 
tend the meeting and to register at 


the Wardman Park Hotel in Wash- 


ington, 


BEATS 
= THE 
- HIGH COST 


of wasted 
cooling water! 


View showing placement of heat 
exchange coils in cooling tower 
with inset illustrating spraying 
action of nozzles (at top). 
Now you can save money by using the same jacket water 
over and over again. With a Binks Closed Type Cooling 
System, soft or chemically treated water from the engine 
is pumped through coils located in the cooling tower. 
Engine water is cooled by the spraying action of raw 
water on the coils. Raw water and the pure jacket water 


E. C. Atkins Merged 
With Borg-Warner 

Acquisition of E. C. Atkins and Co. 
of Indianapolis, century-old saw man- 
ufacturing concern, by Borg-Warner 
Corp. of Chicago, was recently an- 
nounced, . 

The company will be operated as 
one of the divisions of Borg-Warner’s 
group of 28 manufacturing plants and 
specialty steel mills, and will be the 
company’s first plant in Indianapolis. 
A branch factory in Portland, Oregon 
is included in the transfer of owner- 


ship. 


Heating Engineers To Hold 
1953 Meeting in Chicago 

The of Heating 
and Ventilating Engineers will hold its 
59th annual meeting in Chic ago, Jan- 
uary 26-29, 1953, at the Conrad Hilton 
Hotel. The 11th International Heating. 
Ventilating and Air Conditioning Con- 


American Society 


vention is to be held in conjunetion 


with the meeting. This is expected to 


be the largest ever held, with over 300 
exhibitors participating. 


Johns-Manville To Develop 
Asbestos Mine In Africa 

Johns-Manville Corporation, which 
operates two asbestos mines in Canada. 
one of them the world’s largest, an- 
nounced plans for the development of 
a third asbestos mine in Africa. The 
new asbestos ore properties are located 
at Mashaba in the Victoria District of 
Southern Rhodesia. 


Industrial Noise Control 
effects 


control, were considered at an all-day 


Industrial noise, its and 
Noise Abatement Symposium held at 


the Armour Research Foundation of 
the Illinois Institute of Technology, 
Chicago. 

Leading authorities on sound, in- 
dustrial hygienists, safety and acous- 
tical engineers, discussed the effects 
of noise on the behavior of people. 
methods for reducing the noise of in 
dustrial machines, and the use of 
acoustical materials in industrial noise 
control. Latest equipment and_ tech- 
niques for noise measurement were 


also reviewed. 




















rune-Up. 


never mix. Scale formation is eliminated and engine effi- 


ciency increased. 


Because both the jacket water and raw water are con- 
stantly recirculated, cooling water costs are virtually 


eliminated. 


Send for free copy of ‘COOLING SYSTEM 


LAYOUTS FOR BEST DIESEL PERFORMANCE:’ 
Tells how to select best cooling system for 


your specific application. No obligation. 


Please send 


Name (print) 


ADDRESS 





MANUFACTURING COMPANY 


3114-38 Carroll Ave., Chicago 12, Ill. 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


CITY 


Fast-Growing Big-Pay Industries! 


Get ready now . . 
mighty Diesel industry. Be there to take advantage of 
the opportunities ahead. The U.E.I1. Plan for learning 
Diesel is simple, practical and is based upon the prin- 
ciple of ae to-do-by-doing. Includes Auto Engine 
ou 
home-study, followed by actual shop practice on mod- 
ern Diesel engines. Experienced instructors guide you 
step-by-step—you learn the HOW and WHY of Diesel 
operation, service and maintenance. Get all the facts— 


Utilities Engineering 


me, without 
Earning Power in Diese! 


} Check here for information if you are under 


and SCIENTIFIC 
MOTOR TUNE-UP 
—One of America’s 


- Make a place for yourself in the 


get fundamentals through spare-time 


mail this coupon and we'll send you a 
free copy of “Earning Power in Diesel.” 
Mail coupon today! 


UTILITIES ENGINEERING INSTITUTE 
(Founded 1927) 
Chicago 14, Ill. 


Institute Dept. DBE-1 
Chicago 14, Iilinois 
obligation, your FREE book 


2521 Sheffield Ave. 


Age 


ZONE STATE 
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who else protects you 
with this kind of a 


WARRANTY? 


Many a manufacturer will guarantee his 
own products and replace them if they 
are defective. But the makers of Winslow 
Filters and Elements go further than that. 


MODEL K-120 UNIVERSAL 
PEAK PRESSURE INDICATOR 


For Testing Firing and Com- 


Their written warranty guar- 
antees not only the quality of 


Winslow products but also 


the safety of your equipment 


when these products are 
properly used on it. For 


this extra protection, look 
first and only to Winslow! 


pression Pressures on all 
Models of Diesel and Gas 
Engines. Dependable — Rug- 
ged. May be Used With or 
Without Flexible Tube 


MODEL K-120 Indicator has but one moving part 


to wear or get out of adi 


VALVE 


having adjustable lift 


No springs — No piston 


No temperature corrections 


GAGE READS TRUE PRESSURE 


stment 


Gas trap type with diaphragm type check valve 
Stainless tee! valve and seat 


no complicated adjustments 


no pressure loss in check valve 


MAY 


BE RECALIBRATED ON ANY GAGE TESTER 


Check readings con be made over and over again by releas 


ing indicated pressures with bleeder valve 


ADAPTORS available for most models of engine 


factured in U. S. A. Other 


able prices 


Winslow Engineering Company 


4069 Hollis $t., Oakland 8, Calif. 


Santa Fe Orders 113 Budd Cars 


An order for 113 stainless steel rail- 
way cars has been received by the 
Budd Company from the Atchison, 
Topeka, and Santa Fe Railway. 

Forty-five of the cars will be chair 
cars seating 48 passengers. Kight more 
will be full-length dome lounge cars 
seating 76 persons in the upper sec- 
tion and will have a nurse’s room and 
a cocktail lounge in the lower section. 
The remainder of the order includes 
50 baggage and 10 railway post-office 
cars. Delivery is expected to begin in 
the Fall of 1953. 


Electro-Motive Branch Expands 


Plans for trebling the size of the 
Jacksonville, Florida Branch of the 
Electro-Motive Division of General 
Motors The 


branch rebuilds major components of 


have been announced. 


diesel locomotives and diesel engines 


with factory methods under a new 


product guarantee. The present 26.880 
sq ft of floor space will be enlarged 


to 77.568 sq ft. 


Organizational News 


New VP for Van der Horst 


William J. Fritton has been elected 
vice president and sales manager of 
the Van der Horst Corporation of 
Olean, New York. 

Since joining the Van der Horst 
organization in 1944, Mr. Fritton has 
served successively as works engineer, 
assistant sales manager, and assistant 
to the president. Prior to that he was 
with the 


Company and 


American Brass 
Wright. 


He is a graduate of the University of 


associated 
with Curtiss 
Alabama and a member of the Ameri 


can Society of Mechanical Engineers 


National Supply Appointment 
Stover E. Harger has been appoint 
ed plant controller at the Toledo plant 
of The National Supply Company. He 
R. Michael, 


with the 


Loren who re- 


after 25 


succeeds 
tired 


pany. 


years com- 
Mr. Harger started with the com- 


pany in 1936 as a clerk in the cost 


Diesel Power and Diesel Transportation 


models made to order 


KIENE DIESEL ACCESSORIES, inc. 


10352 PACIFIC AVE., 


FRANKLIN PARK, ILLINOIS 


Later he became assistant to the head 


accounting department at 
of that department. He has been su- 


pervisor of the department since 1940, 


Named Engine Sales Supervisor 


Jerry G. Wilson has been named en- 
vine sales supervisor in the sales de 
velopment division at ¢ aterpillar Trac- 
tor Co., Peoria, Il. 


Jerry G. Wilson 


Wilson, who has been a special rep- 
resentative in the division since join- 
19 ), will cOo- 


activities of en- 


ing the company in 


ordinate and direct 


gine representatives, 
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Penn RR Retirement 
Alfred J. Ball, foreign freight traf- 


fic manager of the Pennsylvania Rail- 


road, retired recently after almost 52 


years of service with the road. 
He began work for the line in 1900 


as a stenographer and after several 


jnterim promotions. was named for 


eign freight agent in LOL6. After othe: 
promotions, he was appointed to his 


present position in 1929 


Honeywell Names Two 


ore Gilliam and ( s 4 Smolinske 


have been named to industry sales 


managers’ posts at Minneapolis 


Honeywell Regulator Company. 

(;illiam will be in charge of sales for 
all types of engines and test facilities. 
Smolinske is to be industry sales man 
aver for pyrometer supplies, a post 
formerly held by Gilliam. Their head 
in’ Philadelphia. 


quarters will he 


Retired Admiral Named 
Executive VP of Nordberg 


Admiral A. (,, Noble. | SN. 


LORAIN Multi-Fuel ENGINES 


55 HP Lorain Model DA with gasoline starter 
.++ full line from 10 to 55 HP 


Lorain diesel or gas engines are built with an extra margin 
ef stamina to stand up to gruelling service. Simple 2-cycle, 
single-cylinder design reduces -noving parts for dependability. 
They operate as cold-starting diesels or can be converted easily 
and quickly in the field for natural gas or butane. 

Get full details on Lorain Multi-Fuel Engines. They operate 
... operate longer between overhauls. 


longer without attention 
Write for specifications today. 





WHITE- ROTH Machine Crp LORAIN, OHIO 


tired). has been elected executive vice 
president, a member of the executive 
committee, and a member of the board 
of directors of the Nordberg Manufac- 
turing Company. Milwaukee. Wiscon- 


Admiral A. G. Noble 


lle comes to thr COMMpPany from 
Martin Perry ( orp. of Toledo, where he 
served since his 


Navy in LOL. 


general manager. 


retirement from. the 
as vice president and 
to his 


7 
Prior retire 


ment. he was chief of Naval materiel. 
Navy 


in general charge of the entire 


procurement program, 


Rock Island Appointee 
Robert McGraw, 


years of service with the Rock Island 


who has seen 32 


Lines, has been appointed manager of 
freight claims and freight claim pre- 
vention. 

In his new post, Mr. McGraw will 
direct the intensified program de- 
signed to lessen the number of claims 
through preventive action. He started 
his career with the company as a clerk. 
Previously, he was superintendent of 
station serVice and freight claim pre- 


vention. 


Caterpillar Promotions 
| hree 


announced by the Caterpillar Tractor 
Co. Delmar 


pointed 


new promotions have been 


Lammars has been ap 
service general 


Merle W. 


eastern 


Inanagel in 


service administration: 


Dargel 


sion 


succeeds him as divi- 


service manager: and Theodore 


M. Fahnestock takes 


engineering manager. 


over as service 


Lammers joined the 


1040 


COMpany in 


following discharge from the 


She 
/ “STANDARD” 


CARD-DRAWING 
INDICATOR 


Protective Engine 
Maintenance 


Vow can help maintain 
original engine efficiency, 
assure uninterrupted power 
and maximum fuel econo- 
my by making regular in- 


A-5973 


Write for Bulletin 293, 
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dicator check-ups with the 
Type 2-CP Indicator illus- 
trated. It is the recognized 
“standard” card-drawing 
indicator for medium and 
moderately high speed 
Diesels, and is also in wide- 
spread use on steam en- 
gines, gas engines, com- 
pressors, and pumps. 


70) PENN AVF. PITTSBURGH 8, PA. 


World’t Largest Manufactures of 
Engine Indicating Equipmen 


@ x 


which gives full particulars 


October, 1952 





Navy. Dargel 


follow ing 


entered in 1946. 
Navy. but 


joined Caterpillar 


also 
release from the 
he had previously 
in 1937 


from Germany 


bFahnestock recently returned 


and resumed his ser- 
vice with the organization. interrupted 
called to the Army in 
1950. He has been an employee 


1931. 


when he was 


since 


Blackmer Names Manager 

klmer H. 
pointed 
Blackmer 


been 


Lanthorn has been ap- 


general sales manager of 
Pump Company. He has 
associated with Peerless Pump 
Division of Food Machinery & Chem 
1946, in 
management 
Before that. he 


with the 


ical ( orporation since engi 


neering and sales fune 


tions. was layout engi 
neer Dravo ¢ orporation for 


five vears 


Cooper-Bessemer Expands 
Tulsa Office 
The assig 


Robert Eb. Hen 


miment ol 


sley to Cooper-Bessemer’s Tulsa office 


Working un- 


was recently announced. 


der the direction of Byron L. Potter. 


(Ui 


[he KIENE 


tachment. 


psi. ALL 


and wing nut connection. 
connection. 
adaptions for 


NPT 
order. Special 
engines. 


VALVE 
in length and requiring only 3! 
Has been operated at pressures up to 10,000 
KIENE VALVES have standard indicator plug 


engine 


VALVES 


KIENE VALVES are designed to 
give good service under most severe 
conditions, WILL NOT BLOW 
OPEN, as valve opens against pres- 
sure. The KIENE VALVE HAS 
EFFECTIVE GAS SEAL when 
opened or closed, without use of 
packing or glands. 

is SMALL AND RUGGED, 4', 


s” circle of space for at- 


furnished with male 
Other threads furnished on 
most Diesel 


Regularly 


locomotive 


KIENE DIESEL ACCESSORIES, 


10352 PACIFIC AVE 


brane h anager, Mr. Hensle \ will Con 


centrate his efforts to engineering the 
installation of diesel engines. gas and 


all COMpPPessors for pipe lines. refin 


eries and chemical plants in the area. 


Robert E. Hensley 


Okla 


Hensley ree eived his 


\n eng 
AS M. Mr. 


spec ialized 


ineering graduate of 
homa 
training in engine and 
compressor operation 


semers plant in Mount Vernon, Ohio. 


al Cooper-Bes- 


Link-Belt Promotes Two 
Link-Belt Company of Chicago. Il- 


linois. announces the 


Kendrick M. 


appointment of 


Hickman as 


assistant 


Diesel Power and Diesel Transportation 


FRANKLIN PARK, ILLINOIS 


manager of its Ewart plant in 
Carl 


avricultural 


sales 
Rudman as 
that 


Indianapolis. and 


manager of sales in 
plant. 

Mr. Hickman began his carees 
1927. He 
ed manager of agricultural sales a year 


ayo. Mr. 


that post. joined the company in L937 


with 
the company in was appoint 


Rudman. who suceeds him to 


Steel Founders’ Society Post 
James Hl. 


product development director of Steel 


Appointment of Lowe a- 


| ounders: Sor rely of Amer wa has been 
announced, Known as a veteran propo 
nent of product engineering advances 
industry, Mr. 
technical and 
director of Wehr Steel Company. Mil 


waukee 


in the foundry Lowe 


formerly was research 


Alcoa Appointment 

Litchfield. Jr. has 
Al Oa Mining 
York City, and of 


Bauxite 


Lawrence been 


ele ( ted 


Company, 


president of 
New 
Surinaamsche Maatschappij, 
both 
Li) 


Paramaribo, Suriname. subsid- 


(Continued on Page 








Diesel Engine Forgings 


OVER HALF A CENTURY OF EXPERIENCE in producing forgings has earned us the reputa- 
tion for quality and dependability. From experimental forgings in our complete blacksmith 
shop to mass produced products the diesel industry has summoned all the skills and resources 
of our forging art. Our ability to work at closer tolerance, careful attention to grain flow 
and fiber formation, sound engineering ability and rapid service are constantly contributing 
to the advancement of the diesel industry. We invite your inquiries. 


INDIANAPOLIS DROP FORGING CO. 


1300 Madison Ave. Indianapolis 7, Indiana 





Dinh 


Send for a copy of this 

Catalog and see how many 

quality-built Brown & 

Sharpe Pumps are avail- bg had R 
able for diesel use. A wide ; 
range of types and sizes in 
standard rotary geared 
pumps with various styles 
of special mountings 
greatly simplifies the right 
selection for the job. Have 
a catalog handy for quick 
reference. Brown & Sharpe 
Mfg. Co., Providence 1, 
aa, U.S A. 


Standard Equipment 
on leading trucks 


Mile for mile, Donaldson } 
Heavy-Duty Mufflers cost 
a tS THE less. Yet in official tests they 
PERM! are proved superior in low- 
HOICE ering noise level and back 
RIGHT Cc pressure. 
Made for under the cab Write our engineering department 


2 : installation (shown) or for for specifications and performance 
We urge buying through the Dislributor — 


vertical side-mounting. data. 


BROWN & SHARPE (> DONALDSON COMPANY, INC. 


666 Pelham Bivd., St. Paul 4, Minn. 
Grinnell Division: Grinnell, lowa 
Donaldson Company (Canada) Ltd., Chatham, Ontario 
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G03, 0 DIESEL 


DIESEL * GASOLINE * GAS 


Dependable Synchro-Start controls 
provide full automatic starting and 
stopping according to the operation 
of any type of pilot switch. Full pro- 
tection is provided all the time the 
engine is starting or running. In case 


of an abnormal condition, such as 
low oil pressure, overheating, over- 
speeding, failure to start, etc., the 
engine will be shut down before any 
damage can occur and a visual signol 
will show the exact cause of failure. 


Write today for the new Synchro-Stort 
catalog, or see your engine dealer. 


SYNCHRO-START PRODUCTS, INC. f 
Automatic Fapine CGonhot Equipment Ss 
s 
8151 N. — AVE. « SKOKIE, ILL. 


SIGNALING 
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iaries of the Aluminum Company of 

America. He succeeds Frank B. Cuff. 
Mr. Litchfield is 


years service with the company, join- 


(Continued from Page 


a veteran of 27 


ing in 1925 as geologist and mining 
engineer after a period of service with 
the U. S. Bureau of Mines. He is also 
president and director of Alcoa Ex- 
ploration Company. 


Correction 


In the September issue, another 
picture was substituted for that of 
R. H. Morse III, who was recently ap- 
pointed general sales manager of Fair- 


banks, Morse & Co.’s Beloit. Wisconsin 


WoIl ks. 


R. H. Morse Ili 


compression and 


attention 


SIMPLE—no 
fected by heat 


With the KIBNE DIESEL PRESSURE INDICATOR, 
money on costly overhauls done too soon 
off overhauls until too late 


The KIENE INDICATOR tells, reliably by accurate measurement of 
firing 


complicated 

ACCURATE—effects of friction and inertia 
eliminated. RUGGED—only one moving part 
weighs less than ten pounds 


INDICATOR 


OVERHAUL 


Gives Compression 
and Firing Pressures 
Faster — Saves You 
Time and Money! 


you waste no 
take no risk of putting 


pressures, when your engine needs 


RELIABLE—not at 


adjustments 


COMPACT— 


LOW IN COST—For full details, send for Bulletin K-100 


KIENE DIESEL ACCESSORIES, inc. 


10352 PACIFIC 


AVE FRANKLIN PARK, ILLINOIS 





Director for Borg-Warner 
Dr. Carl R. Freberg has been ap- 
pointed assistant director of the Borg- 
Bell- 


wood, Illinois. Previously, he was head 


Warner research laboratory in 


of the equipment research department 
of the Naval Civil 


search and evaluation laboratory at 


Engineering re 


Port Hueneme, California. 
books. “Ele- 
ments of Mechanical Vibration” 
“Aircraft Vibration and Flutter’, 


He is author of two 
and 
and 
has written articles on mechanical en- 
gineering subjects and on sound and 


heat transfer. 


Engineering Research Professor 
Martin A. Elliot, chief of the syn 

thetic branch at the U. S. 

Bureau of Mines, Pittsburgh, Pa., has 


been appointed research professor of 


research 


mechanical engineering at Illinois In- 
stitute of Technology. 

Dr. Elliot’s most recent work at the 
Bureau of Mines. where he has been 
employed since 1938, was supervising 
research and 


development on = syn 


thetic liquid fuels. He is a specialist 


Diesel Power and Diesel Transportation 


of internal combustion 


fields 


engines, fuels, 


in the 
and in the manufacture 


and uses of gas. 


New Sales Manager 
For P&H Diesel Engines 
Don E. 
ciated with General Motors Corpora- 
the manager of 
P&H’s Diesel Engine Division, Crystal 
Lake, Illinois, succeeding R. H. Fitz. 
Mr. Sweeney's seven years with GM 
the Detroit Diesel 


Engine Division as zone sales repre- 


Sweeney, formerly asso- 


tion, is new sales 


were spent in 
sentative and zone sales manager. He 
was in charge of all distributor opera- 


tions for seven Mid-western states. 





Retired Alcoa Director Dies 


Charles Carl Carr, retired director 
of public relations for the Aluminum 
Company of America, died of a heart 
attack 


Since his retirement. he has been a 


in Florida. 


consultant at = St. 
At the time of his death, 
book entitled, 
in Florida.” 


public relations 
Petersburg. 
he was working on a 


“Retirement 











and LARGEST crankshaft 
in a jobbing shop. 


AN ENGINEERING SERVICE 





grinder 


2B RB DIE Recent installation cf the NEWEST 
PY STEM | 


WORN, BENT OR BROKEN CRANKSHAFTS 
Built up by metallizing 
and ground to factory 
specifications. 
Ground undersize. 
Thermit welded. 
Aligned. 
LARGE CRANKSHAFTS OUR SPECIALTY 


Complete facilities for Diesel 


Engine repairs. 


BRODIE SYSTEM ie-3.55. 








How’s Your Mechanical Lubricator? 


(Continued from page 79) 


Irregularities in orifices have been mentioned. A good 
deal of this (and pump wear) could well be the result of 
neglect of basic lubricator requirements. With a reason 
able amount of care, the lubricators will function for long 
periods and do a good job. However, there is still the 
problem of controlling actual flow to the cylinders. 

Meeting the cylinder requirements on a specific amount 
of oil per day basis rather than by so many drops per 
minute is a partial answer. There remains the problem of 
distributing the total equably among the cylinders. Tests 
on a $2-unit lubricator installed on an engine in operation 
revealed that the amounts delivered varied from 68> pet 
per cent to 183 per cent of the average for all units. 

Herein might well lie the answers to some of the 
troubles encountered in’ individual cylinders for which 
the oil supplier is generally blamed. There is no one an 
swer to this problem. Causes for this wide variance were 
not analyzed: the condition was there and needed 
correction, 

Now for the very practical matter of balancing output. 
\ttention to mixtures in sight glasses, wide temperature 
fluctuations, ete., will help. This brings us to the adjust- 
ment of the units. 

\ pyrometer is a precision instrument but ifs readings 
need interpretations. A compass is the mainstay of mar- 
iners and yet it must be “swung” and corrections noted 
for application to various headings. This same principle 
can be followed with the lubricators. First, set them by 
the drop method. The output of each unit for a number of 
strokes can be collected in eraduates. If they line up, fine: 
you are in good shape. If they don't, set the pumps to 
deliver the same amounts and then count the drops. This 
gives you a basis for setting by the drop method and 


having reasonable assurance that delivery is equalized. 


About Clouding 


\fter varying periods of time, the insides of the sight 
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vlasses and sometimes the mixture becomes cloudy. This 
makes it difficult to see the drops to make sure of delivery 
and for purposes of setting. The problem has been 
aggravated by the increasing use of detergent oils for 
cylinder lubrication. 

The story appears to be that the detergent in the oil 
is doing just what it is supposed to do. It tries to form 
emulsions with any contaminents. In the presence of con- 
taminents (dust particles will do it), cold sludges and 
scummy materials start to form and eventually coat the 
inside of the glasses. 

One way to help this condition is to insure alkalinity 
of the mixture. A little epsom salts will work and many 
of the 
‘usually nitrates of some kind) that will help. At the 


oil suppliers will provide proprietary chemicals 


same time, considerable research has been done to find 
a suitable fluid that has no reaction when in contact with 
the additives in the oil. 

We have mentioned glycerine mixtures. Winder and 
the silicones. To this can be added ethylene glycol mix- 
tures. Of all of these, Dow Corning Fluid 200, a silicone, 
has proved to be the most promising to date. It can be 
well imagined that all these various mixtures with differ- 
ent specific gravities, surface tensions, viscosities, etc., 


will all have a varying effect on drop size. 


Summarizing 

One would think from this discourse that lubrieators 
are a pretty miserable device. Quite the contrary. Their 
record has proved their efliciency and dependability. No 
piece of equipment works well or long without propet 
care and operation. 

For purposes of emphasis, some of the worst conditions 
have been described. Such conditions may or may not 
exist. depending upon the degree of care and understand- 
ing applied. Here lies the greatest variable: Lubricators 
are all the same as thev leave the factory. It all boils 
down to giving them the opportunity to function correctly 
by attention to cleanliness and by an understanding of 


their proper application. 
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DIESEL ELECTRIC POWER 


for 
IMMEDIATE 
SHIPMENT 
Unit 
Copacities 
100 to 1875 | 
Kvo A.C. 
50-60 Cycles 
Various 
Voltages 





Write or wire today for bulletins and Pp 
information regarding these fine fully gvaran- 
teed, low cost DIESEL ENGINE GENERATING 
UNITS. Visit our plants at Sausalito (S$. F.), 
California, and Jersey City, N. J., and see units 
in operation on our test stand. 


“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 
56 Church St., New York 7, N. Y. 


CHIEF ENGINEER 
Diesel Power Plant 


If you are a diesel engineer with 5 to 
10 years’ experience in operation and 
maintenance of heavy duty diesel engines 
(1,000 to 3,000 horsepower), and if you 
are willing to locate indefinitely in the 
West Indies we can make you an attrac 
tive offer. Ability to supervise and instruct 
local people in operation of 9,000 Kva, 
all diesel generating station, and other 
wise get along with them is a prime re 
quirement. A knowledge of the French 
language is desirable. Submit resume of 
experience, education, availability and 
salary requirements in confidence to: Box 
101, Diesel Publications, Inc., 192 Lex- 
ington Ave., New York 16, N. Y. 























FOR 
SALE 














Superior 
Heavy Duty 
Diesel Engine 


510 H. P. at 


360 R. P. M., 
5 cylinders, 4 





BONUS 


Send to DIESEL POWER the name 
of a friend who wishes to sub- 
scribe, and you'll receive—free— 
a copy of our famous 132 page 
Vest Pocket Diesel Manual—yours 
just as soon as his subscription 


fee is received. 


D.P.S. 
THERMOMETERS 


These instruments are 
a series of marine type 
thermometers designed 
for all diesels and all 
plant uses water -oil 
exhaust 


oo 


Besdgedsssssrssssite 


@ 6 42-08 pence 


FEATURES All! brass con 
struction, nickel finish, 
cork insulation. 


(Repoir service available) 








No. 416H No. 426D 
$5.00 Ea. Price $4.00 Ea 


* = 


33 years continuously in 
the diese! engine game 


Write for catalog 


DIESEL PLANT 
SPECIALTIES CO. 


Stevens Point, Wisconsin 

















cycles, 14'2 

x 18, type ZDSB. Non-reversing, vertical, 
with cold starting end mechanical injec- 
tion. Engine totally enclosed. For dredge 
pump service and general pumping duties. 


The Boston Metals Co. 


313 E. Baltimore Street 
Baltimore 2, Md. — CUrtis 5050 











1000 KW DIESEL GENERATOR SET 


G. E., 3 Ph., 60 Cy., 2300 Volts, 300 
RPM. Complete with Starting Equipment 
& Switchboard. Overhauled. 

Other sizes in stock, AC and DC Units. 


ALJON ELECTR'C DIESEL CO. 


904 Pacific St. Brooklyn 16, N. Y. 
STerling 3-6515 


Additional industrial lines needed 
by a manufacturer's representa- 
tive, who has been covering Mex- 
ico, Texas and Western States for 
17 years. Registered Diesel Engi- 
neer and College graduate. Ref- 
erences available from El Paso 
banks and Dun-Bradstreet. 


George A. Krutilek 
P. O. Box 227, El Paso, Texas 

















MEN TRAINED 


IN PROTECTIVE MAINTENANCE 
AND GENERAL OVERHAUL 


Diesel Engines, Tractors and 
Heavy Equipment 

We specialize in the practical phase 
of training. Shop Method Home 
study. If you are employed in this 
field and need better “Know How”, 
or if you are an Employer and 
need trained Men, Write Today! 
INTERSTATE TRAINING SERV- 
ICE, Dept. M-4, 4035 N.E. Sandy 
Blvd., Portland 13, Ore. 











135 KW 


FAIRBANKS, MORSE DIESEL 
ENGINE 


AC Generating Unit 


Now Operating and in 
Excellent Condition at 
Moose Lake Municipal 
Electric Utility 
Ideal Unit for: 
Continuous Electrica! Service 
Standby Service for: 
Hospitals 
Airports 
Waterworks 


Village of Moose Lake 
Moose Lake, Minnesota 





Contents At A Glance 


With Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diese! plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete information 


| THE LIQUIDOMETER CORP. 


36-24 Skillman Ave., Long Island City, N. Y 














— 
DIESEL TESTING 
EQUIPMENT 


For Additional Information 
Write 


AUTOMOTIVE PRODUCTS, INC 


1700 Southeast Grand Avenue 
Portland 14, Oregon 
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Above, Elliott turbocharger on a 1200-hp Baldwin engine for locomo- 
tive service. Below, the turbocharger is seen ai the left on an installa- 
tion of a 2100-hp, 8 cylinder Nordberg engine. 
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NOW REDESIGNED in two types, for 


high as well as low pressure, the new Elliott 
line of turbochargers profits by Elliott en- 
gineers’ experience of the past ten years in 
the design and manufacture of these units. 
The new high-pressure design can deliver 
blower pressures up to 20 psi, permitting 
170 bmep in the cylinder. The new line is 
built in sizes for engines up to 3500 hp. 
Units can be supplied for a variety of 
mounting and piping arrangements, and 
various assembly positions of turbine inlet 
and blower discharge. 

Elliott-built turbochargers are now 
operating on engines, the combined output 
of which exceeds 6,000,000 bhp. They are 
accepted and utilized by every builder of 
slow-speed, heavy-duty four-cycle Diesels, 
250 hp and up, in the United States, and 
provide these manifest advantages: 


Engine output increased up to 100% 
Increased overload capacity 
Constant torque at reduced speeds 


Reduced consumption of fuel and 
lube oil 


Operation unaffected by reversing 


engine. Fs 
ELLIOTT Company 


Supercharger Dept. - Jeannette, Pa. 
PLANTS AT: JEANNETTE, PA. « RIDGWAY, PA. 
AMPERE, N. J. « SPRINGFIELD, O. « NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Solves a diesel maintenance problem 


@ Excess cylinder and ring wear plus 
sludge, varnish, and carbon deposits 
posed a costly maintenance problem 
for operators of this municipal power 
station. Overhauls were scheduled 
every six months. A full set of rings 
was installed at every overhaul. That 
was the situation in 1947 when a 
Standard Oil lubrication specialist 
recommended changing to STANDARD 
HD Oil. 

The change was made on one 
oi the station’s five diesels. These 


STANDARD OIL COMPANY | STANDARD 


are the results with STANDARD HD. 

Time between overhauls has been 
doubled, and normally only the two 
top rings are changed. Cylinder wear 
has been cut to a minimum, even with 
the engine operating under heavier 
loads. The engine has remained clean 
and there has been no ring sticking. 
Efficiency has been stepped up from 
an average of 12.0 KW per gallon of 
fuel to 12.5 KW per gallon. 

These results, the solution of a 
costly maintenance problem, have 


led to the use of STANDARD HD Oil 
in the station’s four other diesels. 
Chances are that a Standard Oil 
lubrication specialist can help you 
achieve similar results in the opera- 
tion and maintenance of your own 
diesel equipment. Put him to work 
on your problem today. A call to 
your local Standard Oil Company 
office is all that’s necessary. Or 
write: Standard Oil Company 
(Indiana), 910 South Michi- 

gan Ave., Chicago 80, Ill. 


(Indiana) 








